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Also in this issue: e Electrohydraulic Servovalves in Industry 
© Pneumatic Escapement Feeds Bowling Pins 
© Applying Electrical Controls — Part 1 


Thoroughly 
Proved ... 


BY YEARS OF HARD 
EVERYDAY USE IN 
THOUSANDS OF PLANTS 


iibyal 


QUICK-CONNECTIVE 
PUSH-TITE COUPLINGS 


—-AS EASY AS PLUGGING IN 
YOUR ELECTRIC SHAVER 


oe ae or 


Ona —/ 


@ Quick connection and disconnection —as 
easy as plugging in your electric shaver. 


‘= 


@ Instant automatic flow or shut-off. 


fom a9 





@ Factory assembled socket head cannot be 
readily damaged—or have component Write for the 
parts lost by casual tampering. Hansen Catalog 


| 


@ Locking pins afford large area contact er et my yea 
with Plug—reduces wear to a minimum, acpematien on conetings te 
a hurry. Lists complete 
range of sizes and types of 
Tamper-Proof Socket Ranson Cno-Way Siet-Ge, 
Head —with leak- | pe, Fete yr dr 
Straight-Through Couplings. 


proof, minimum 


WHY 


wear, locking device. 


Representatives in Principal Cities...See Yellow Pages 


SINCE 1915 QUICK-CONNECTIVE FLUID LINE COUPLINGS 


THE HANSEN © MANUFACTURING COMPANY 


WEST 150th STREET , CLEVELANCO 
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...uunusudl features solve your cylinder problems 
NEW HANNA oxxrmalion @ CYLINDERS 


Pressure Safe Tube Seals 


on the outside diameter of the tube create the 
most positive seal possible at all pressures 
from zero to maximum. 


Powrmation 
Rectangular Flange 
Rod End 


One Piece Steel Heads — 
Welded Steel Mountings 


for maximum strength, perfect alignment. . . superior 
to bolted assembly. Mountings carry maximum cyl- 
inder load with ample safety margin. 


Fast Change Cartridge Gland 


has leak-proof, low-friction rod seal and a rod 
wiper to remove dirt and to provide extra 
sealing. 


Powrmation Ny 
Side Lug 7 
Mounting 


Long Lubricated Bearing 


of close-grained nodular iron with high graphitic con- 
tent... one of the finest bearing materials. Rod seal 
on external side of bearing provides automatic bearing 
lubrication by hydraulic fluid or airborne lubricant. 


- c 11 ‘wT TA” 


> TO 1000 PSI « BORES: 1% THROUGH 14 


All good cylinders have “features” but few have 
a combination of really Unusual features that 
assure superior cylinder performance and 
dependability ... New Hanna Powrmation Cyl- 
inders have. The features shown above and 
several others like: Unique, Check-Valve Cush- 
ions; Low Friction Nodular Iron Pistons; Posi- 


tive Seal Block Vee Packings; Chrome Plated 
High Strength Steel Rod;—all these together 
with Hanna precision manufacturing and 
Hanna Field Engineering Service are the rea- 
sons why it will pay you to specify Powrmation 
Cylinders...they meet J.I.C. recommendations 
and have dimensional interchangeability. 





For Top Performance in Hydraulic Pressures 


2000 PSI/3000 PSI Non Shock 
HANNA POWRDRAULIC 
Series 2000 CYLINDERS 
Bores 1%” thru 8” 


s> 

i/ 

( He ) HYDRAULIC AND PNEUMATIC EQUIPMENT... CYLINDERS... VALVES 
Ls Chicago 22, IMinols 


or ask Your Hanna 

Representative— 

see the Yellow Pages 

or Sweet's Design 

Catalog for his name / 
ai 


| Write for Catalog 1000 








1741 Elsten Avenue 
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Silicone rubber has been found by many cone with its unusual properties is a must. 
designers to be the material needed for their To make silicone even more useful to 
special” application. Whether you are designers, Minnesota Rubber fabricates parts 
designing space vehicles, high-performance by injection molding. This exclusive method 
iircraft components, radar or electronic com of molding produces parts which are com- 
ponents, parts for nuclear applications, or pletely uniform in all respects. You know 
seals for use in an automatic transmission or exactly what you are getting when you spec- 
steam iron you too will probably be able to ify silicone parts or extrusions from Minne- 
improve your product through the use of sota Rubber 
silicone. In many of these applications, sili 


TYPICAL PROPERTIES OF MINNESOTA RUBBER SILICONE COMPOUNDS: 


-130 to 500° F 
600 to 900 

40 to 75 

7 a 150 to 300 
5 @ 300 ; ; eo vane 
. 20to 90 
400 to 500 


Temperature range 
Tensile st ength, psi 
Tear strength, |b in 
Elongation, % 

Compression set 
Hardness range, durometer 
Dielectric strength, volts mil 


Oil resistance, depending on oil— good to excellent 


FOR MORE INFORMATION ON 


, _ FREE COVER TO BIND YOUR | @ } 
Tas - FACTS FOR FILING” PAGES ay, DEPARTMENT |10 + 3630 WOODDALE AVENUE 
A & 
: MINNEAPOLIS 16, MINNESOTA 
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16 years ago, Marvel Engineering Co. 
produced the first filter designed to 
maintain the cleanliness of oils, im- 
perative in hydraulics and other low 
pressure circulating systems. Accept- 
ance of Marvel Synclinal Filters to 
meet these rigid requirements sparked 
the surge to our leadership in this 
field, the status we presently main- 
tain. This fact is attested by well over 
900 Original Equipment Manufac- 
turers, who are installing Marvel 
Synclinal Filters as standard 
equipment. 


For further information— 
write, wire or phone: 


MARVEL ENGINEERING company AGE 


7227 NORTH HAMLIN AVENUE, CHICAGO 46, ILL. + PHONE: JUniper 8-6023 


June, 1960 







Check these EXCLUSIVE Marvel Features: 


BALANCED SYNCLINAL DESIGN. The all-important 
balance between ACTIVE filtering area and storage capacity 
for filtered out particles in Marvel Synclinal Filters provide 
longer periods of efficient filtration and dependable protection 
on hydraulic and other low-pressure circulating systems. 


CONSTRUCTION. Marvel Filters are of sturdy construc- 
tion with all parts interchangeable. Should any part become 
damaged by accident or mishandling, you need only to replace 
the damaged part rather than purchasing a complete new 
filter. Your first cost may very well be your only cost. 


[~ VERSATILITY. Marvel Synclinal Filters are available for 

Sump or Line installations. Eight individual capacity sizes from 
5 to 100 G.P.M. You can get a filter for the particular fluid you 
are using—regular petroleum base hydraulic oils, all types of 
Fire-resistant hydraulic fluids, coolants, lubricants or water. 


DEGREE OF FILTRATION. Filtering media in Marvel 
Synclina' Filters is Monel Wire Cloth available in mesh sizes of 
30-40-50-60-80-100-150 and 200 to meet your degree of filtration 
requirements. Before fabricated into Marvel Synclinal Filters, 
all wire cloth is subjected to rigid inspection at our plant. No 
factory rejected cloth or remnants are ever used. 


EASY TO CLEAN. Marvel Filters are easily disassembled, 
thoroughly cleaned and re-assembled in a matter of minutes— 
resulting in the equivalent of a brand new filter, ready for 
another long period of efficient service. 


IMMEDIATE DELIVERY. Marvel not only delivers a top 
grade filter in both quality and performance, but delivers 
IMMEDIATELY —a phone call can get your shipment on its 
way TODAY! 
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A.C. 4-Way Solenoid Valves smcmons, 8 un 
. s $7.00, 1 year; $12.00, 2 years. Can- 
ada: $8.00 per year. Foreign: $10.00 
per year, payable in advance in 
I , F U. 8. funds. U.K.: £3.5.0 per year 
No inrush current © Compact —light in weight payable in Sterling to London office. 


Sinzle copy price: 75 cents. 


Very fast cycling permissible ® For pressures to 3000 p.s.i. Out-of-print copies of Hypraviics 


& PwevuMaTics Magazine are avail 
able from University Microfilms, 


No dynamic seals —packless ® Rock-bottom cost 313 N. First Street, Ann Arbor, 


Michigan. 
High capacity—low pressure drop © No coil burn-out if valve sticks published monthly by 


The INDUSTRIAL PUBLISHING 
Here it is—the new pace-setter in A.C. solenoid vaives! CORPORATION 
Exclusive Waterman design has eliminated inrush cur- 812 Huron Rd., Cleveland 15, Ohic 
rent, making possible fast cycling (in excess of 250 , 
per minute) without overheating. Standard coils suit- Inving B. Hexrer president 
able for 25 to 60-cycle current. Weight of %” size is LusTss P. AURBACH executive v.p. 
less than 6 Ibs., including two solenoids. Closed-center, Epwiw M. Josaru ..... .firet v.p. 
tandem, and two-position types available. Rated 3000 PavuL ROLNICK vice president 
p.s.i. pressure may be applied to all ports. Working N. N. Goopman vice president 
Designed for simplified parts totally immersed in hydraulic fluid. No moving seals. Lex Haas vice president 
; ; packless. Screw-type electrical terminals in steel housing. CHARLES F. Guyver _. vice president 
stacking or banking Also furnished for D.C. operation. E. J. Huxrer vice president 
Avan J. KIcuuer . asst. sec.-treas 
SEND TODAY FOR YOUR COPY OF NEW CATALOG 2002 
Also suppliers of AN and MS qualified flow regulators and fuses, AFFILIATED PUBLICATIONS: 
} fl I for fuels an nic fi Material Handling Engineering 
including flow regulators for fuels and cryogenic fluids (formerty Flow), Meterial Handling 
Illustrated, Modern Office Proced- 
ures, Occupational Hazards, Power 
Transmission Design, Precision 
Metal Molding, The Refrigeration 
& Air-Conditioning Business, Weld- 
ing Design & Fabrication. Member 
BPA. 


Published monthly. Accepted as controlled 
circulation publication at Pontiac, Illinois. 
Please return 3579 forms to 812 Huron 
Road, Cleveland 15, Ohio. Printed in U.8.A. 
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USEFUL 
LITERATURE 


WIDE SELECTION 
of REUSABLE HYDRAULIC 
COUPLINGS 


ee 


for tast, economical emergency and 
field repairs on such equipment as agricul 
tural, earth moving, machine tool, frame 
straightening, material handling, automo 
tive, fire fighting, oil field, and many more 

is featured in the new Anchor Catalog 
No 03 
Anchor Coupling Company has the most 
mplete line of hose couplings and fit 
tings for industrial usage and provides the 
greatest variety of thread combinations 
The New Anchor Catalog No. 303 con 
tains a wealth of technical and engineer 
ing data invaluable to both engineer and 
user, including: thread information; how 
to measure length of hose assemblies 
nomographic chart; assembly instructions 
etc., in addition to complete product and 
application recommendations for Anchor's 
many styles of Reusable Hydraulic Cou 
plings. Anchor's New Improved “Duloc 
Reusable Coupling is featured for medium 
and low pressure service with “QW I 
ytton l-wire, 1 cotton braid and 
QWR similar to “QW” but with rul 
ber outer cover) Hose. These streamlined 
yuplings are easily assembled and disas 
sembled and are very conveniently in 
stalled, even in confined areas. No replace 
ment parts are required when reused 
Other reusable couplings described are for 
Style “€ -Wire Braid High Pressure 
Hose; Style “I l-Wire Braid Medium 
and Low Pressure Hose; Style “HR” “HI 
BURST” 2-Rayon Braid Hose and Styl 
R” Standard 2-Rayon Braid Hose for 
medium and low pressure use respectively 
Anchor Clamp-Type Reusable Couplings 
are available in a wide range of sizes and 
styles for use with high, medium and low 
pressure hose, plus Spiral Wire Suction 
Hose, especially valuable for fast emergen 
cy field repairs 
New in the Catalog No. 303 are the re 
ently introduced Anchor “Hold-Fast’ Re 
usable Couplings designed for use with 
Anchor Style “PR” Rubber Cover, 1-Cot 
ton Braid Hose and Style “PQ” Cotton 
Cover, 1-Cotton Braid Hose for low pres 
sure service maximum recommended 
working pressure——250 psi These easily 
applied couplings are available in several 
styles for hose sizes ranging from 44” ID 
to “4” ID 
Copies of the new Catalog No. 303 are 
now available on request from Anchor 
Coupling Co. Inc., 330 No. Fourth St., 
Libertyville, Ill 
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ANC HOR...tu: PLEDGE 


OF PERFORMANCE 


Andy Anchor 
says: 

“Send for 

catalog 

describing 

the complete 

Anchor line!" 


IN HYDRAULIC 
TRANSMISSION 
LINES 


Failure in a fluid power transmission line is 
usually costly, with expensive equipment down 
production delays and idle manpower until re- 


pairs can be made. 


To hold such breakdowns to a minimum, 
Anchor has not only established rigid quality 
standards to which all Anchor Hydraulic Hose 
Assemblies must conform, but makes frequent 
tests and inspections of materials and workman- 
ship to ensure conformity to these high standards 


Because of this, the Anchor emblem on any 
piece of hydraulic equipment is a real ‘‘pledge 
of performance” and service. 


ANCHOR HOSE ASSEMBLIES with 
ANCHOR Pressed-On Couplings are 
available for high, medium and low 
pressure service with maximum work- 
ing pressures ranging from 12,500 
PSI for 34 1.0. 6 Ply Super Spiral 
Hose to 100 PSI for 2” 1.D. Spiral 
Wire Suction Hose. 


ANCHOR REUSABLE COUPLINGS — 
Regular or Clamp Type, are available 
for emergency repair and year-to- 
year superior performance for high, 
medium and low pressure service 
ranging from 5000 PSI for %” I.D. 


2-Wire Braid Hose to 100 PSI for 2” 
1.D. Spiral Wire Suction Hose. 
ANCHOR 4-BOLT SPLIT-FLANGE ““O” 
RING HEAD COUPLINGS are avail- 
able in a wide range of sizes for 
high, medium and lower pressure 
applications. 


ANCHOR ADAPTER UNIONS, PIPE 
FITTINGS, SAE BOSS TYPE FITTINGS 
A complete line of Pipe and Tube 
Fittings, Adapter Unions and SAE 
Boss Type Fittings are offered in a 
variety of styles and sizes to satisfy 
the requirements of any installation. 


329 North Fourth Street, Libertyville, Illinois 
Branch Plants: Dallas, Tex., Plymouth, Mich. 
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AS MACHINE TOOLS GO... In 
this election year, political news spot- 
lights focus on state primaries, Con- 
gressional maneuvering, speechmak- 
ing both major and minor, and all 
other activity that gives some insight 
into who will be the White House’s 
next tenant. Similarly, fluid power 
designers can look to machine tools 
to learn where industrial hydraulic 
and pneumatic design is going. 

Machine tools seldom require high 
force actions compared to forging 
presses, baling machines, marine 
steering gear, and other equipment 
that needs hydraulics’ muscles; but 
they do need its easily variable speed 
control, stiffness, simplicity, economy, 
and efficiency. They get these char- 
acteristics in jobs from air chucking 
to tool slide actuation, clamping to 
spindle drive, counterbalancing to 
work handling. 

Punched and magnetic tape, tracer 
control, and servovalves are familiar 
subjects to many machine tool de- 
signers. And their techniques should 
be studied by alert designers of all 
kinds of fluid powered equipment. 
Articles in this issue show where ma- 
chine tool design is now, and where 
it’s going. They give you a basic 
analysis of hydraulic servo perform- 
ance, and an understanding of a ser- 
vomechanism’s vital nerve center, the 
servovalve. How can you apply these 


designs to your equipment? 
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WHY IS A BORING MACHINE LIKE A LATHE? .. . They 
both need closely controlled speed control, like the New Britain 
and Buhr machines written up in How Two Machine Tool Manu- 
facturers Control Speed. We counted four different speed control 
methods used in these two machines. 


HARVARD FROM MIT... Har- 
vard B. Kolm, who wrote Electro- 
hydraulic Servovalves in Industry, 
took his masters degree at Massa- 
chusetts Institute of Technology. 
He joined Moog Servocontrols in 
1957 from Minneapolis-Honeywell 
where he worked on servovalve 
applications in military aircraft 
autopilots. Before becoming Man- 
ager of Moog’s Industrial Divi- 
sion, he was a staff engineer re- — 
sponsible for system design and component development. 


ONE, TWO, THREE, STEP . . . Prompted, perhaps, by the old 
Lambeth Walk is the drill feeding circuit discussed in Deep Drill 
Adjusts Advance Stroke and Depth from Britain. As the hole gets 
deeper, this drilling system rapid advances the drill farther, from 
the top of the hole to the bottom, just before taking the next bite 
of metal. 


YOUR SLIP IS SHOWING .. . If your machine slows down as 
pressure builds up, you've got slip: some pressure fluid is sneak- 
ing back to tank through the pump. DoAll Company worried 
about this on their new hydraulic band saw until they came up 
with a slip compensator that changes pump displacement ac- 


cording to pressure. 


LAST CALL ...to get your share of $1,400 Prize Paper 
money. Closing date to enter the HyDRAULICS & PNEUMATICS Prize 
Paper Contest is July lst. Write up on interesting hydraulic or 
pneumatic design, telling what the original objectives were and 
how they were achieved. For more details circle No. 240 on the 


time-saver card. 
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Lock out air fOr  (antoxoorromn 
machine repair 





, SHADED AREA OF CIRCUIT) 


Use the L-O-X valve to shut 
down an entire air circuit... 











Available in %", “2”, 








is 


...0r use it to shut down 





%" and 1" pipe sizes. : just a portion of the circuit. 


4 > et St % 
Pa ce, SE REE 





oss L-O-X vatve 


Now you can actually lock out air that 
operates a machine, as a safeguard when 
making machine repairs. The Ross L-O-X 
Valve installs in the supply line leading to 
the machine, upstream of any operating 
valve. It is so designed that when closed, 
supply-air to the machine is shut off and 
air downstream is exhausted. The valve 
can be padlocked in this position. 


More L-O-X valves can be incorporated in 
the circuit to shut off and exhaust various 
segments of the circuit. Thus portions of 
the circuit can be available for maintenance 
service without shutting down the entire 
circuit. Detented in the open position, 
designed for very low pressure drop. Light- 
weight aluminum construction. Call your 
Ross representative or write for literature. 


<oss OPERATING VALVE COMPANY 
105 EAST GOLDEN GATE AVE. . DETROIT 3, MICH. 
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Tomkins-Johnson standardizes on Gar- 
lock “U" Cup and “V" Ring Packings for 
their famous “Spacemaker” air and 
hydraulic cylinders. 
On a wide variety of “Spacemaker” 
applications, Garlock packings provide 
leak-proof service against air, water, 
ENGINEERED and hydraulic fluids at temperatures to 
PRODUCTS 250°F, pressures to 1000 p.s.i. Tomkins- 
Johnson specifies Garlock products 
for Hydraulic, Pneumatic because of their greater flexibility, 
Service minimum friction, and resistance to 
sudden shock loads. 
Garlock “U" Cup Packings are specially 
designed for proper fit against the 
cylinder wall—this prolongs service 
life to a maximum. Available in 
several materials and designed to JIC 
standards, the cups are applied on 
diameters ranging from 1” through 
14”. Flexible and resilient Garlock ““V” 
Ring Packings respond quickly to low 
gland and fluid pressures, offer posi- 
tive, low friction sealing at all pres- 
sures. Available in various materials 
and sizes. 
Enjoy the same advantages that Tom- 
kins-Johnson does—standardize on 
Garlock hydraulic-pneumatic packings. 
Garlock’s complete line also includes 
widely-used CHEVRON* Packings with 
an exclusive hinge-like construction 
that “‘rides’’ with the pressure . . 
tightens as pressures increase, eases 
off as they decline . . . results in posi- 
tive sealing with little friction. Garlock 
Molded Cups provide maximum effi- 
ciency in sealing air and hydraulic 
™ Cup and “V” Ring Packings (top) provide tight cylinders over a wide range of serv- 
p increase efficiency of famous Tomkins-Johnson ice conditions. 
” eylinders. Garlock molded cups (bottom left) 

Packings are also specified for air and hydraulic For more information, call your local 
Garlock representative at the nearest 
of our 26 sales offices and warehouses 
throughout the U.S. and Canada. Or, 
write for Catalogs AD-163 (“U” Cup 


GA RLO CC HK 


Packings) and AD-115 (CHEVRON 
Packings). Garlock Inc., Palmyra, 
New York. 

Canadian Div.: Garlock of Canada Ltd. 
Plastics Div.: United States Gasket 
Company 

Order from Garlock 2,000 ... two 
thousand different styles of Packings, 
Gaskets, Seals, Molded and Extruded 
Rubber, Plastic Products 

*Registered Trademark 


Circle 99 —e 





REPORT 
NO. 11,600 


From Oilgear Application-Engineering Files 


HOW OILGEAR ENGINEERING TEAMWORK AIDS MACHINE DESIGN PROGRESS 


CUSTOMER: Rockford Machine Tool Company 


DATA: Application of Fluid Power system to planers Desired profile is completely machined to proper 
that mass-duplicate the airfoil on new, solid, forged thickness . . . maintaining accurate airfoil on both 
steel propeller blades. Six years has been spent on the __ sides of blade. Requirements: extreme accuracy; flexi- 
development and manufacturing methods to produce bility of control; elimination of shock, vibration and 
this new blade. Planers to be equipped with tracer gear marks on work; independent, fast cutting and 
attachments to machine blades from master templates. return speeds to keep costs to a minimum. 
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and 


SOLUTION: Shown above are 20 Oilgear-equipped, Rockford 
Hy-Draulic planers machining aircraft propeller blades. Closeup 
(right) shows how Rockford’s hydraulically operated ‘“‘Kopy- 
Kats”’ can mass-duplicate four of these new-type, steel blades 
simultaneously from master templates. Rockford Machine Tool 
says of this set up, ‘““The inherent advantages of hydraulic drive 
and control make this gigantic installation an extremely power- 
ful production unit. Hydraulic drive is a natural for reciprocat- 
ing machine tools. It’s being proven daily in the world’s finest 
machine shops.”’ This is but one example of the ever increasing 
application of Oilgear-equipped machine tools. Rockford, and 
other designers and builders of tools for industry, have dis- 
covered that Oilgear Application-Engineering means cooperation 
and teamwork in supplying new production requirements. . . 
that Oilgear is more than just an “‘off-the-shelf’’ source of 
supply ... that Oilgear is a Fluid Power design and engineering 
service based on over 35 years of pioneering and knowledge in 
precision, ““Any-Speed”’ control, and efficient linear and rotary 
power systems. Because of this cooperative teamwork in solving 
problems — coupled with progressively engineered, trouble-free, 
dependable, Fluid Power control and drive systems—manu- i 

rs reetoa have come to trust and depend upon Oilgear . . . the Rockford Machine Tool Company has used thou- 
name that protects and enhances ‘““OEM’s’”’ reputation, and sands of Oilgear Fluid Power Systems on planers 
assures satisfied users. and slotters since 1928, because of: 1: No costly 
For practical solutions to youR linear or rotary drive and ee cys — compli 
control problems, call the factory-trained Oilgear application- Se ee ee ee ee 
engineer in your vicinity. Or write, stating your specific 
requirements, directly to. . . 


sumption and vibration. 2: No racks, screws, gear 
trains. 3: Infinite speeds from 10 to 300 fpm, with 
3 cutting force ranges-independent maximum re- 


THE OILGEAR COMPANY turn speed. 4: Shock-free, instant reversals for 


F : ; 7 efficient short or long stroke cutting. 5: New, 
Application-Engineered Fluid Power Systems complete flexibility in operational control. - 


1564 WEST PIERCE STREET * MILWAUKEE 4, WISCONSIN 





Address your letters to: Editor, Hy- 
prauLics & Pneumatics Macazine, 812 
Huron Rd., Cleveland 15, Ohio. 


How fast a valve? 


TO THE EDITOR: 
For a special machine with a 
number of pneumatic cylinders we 


have to predetermine the cycling 


time. The difficult part in this task 
| is to find the time between actua- 
| tion of the valve and completion 


of a certain length of stroke of the 


| piston. 
p Are there any charts available 
on the response of standard valve- 
~~ cylinder combinations, or is there 
- -, 





any literature at all on this sub- 
ject? 

The suppliers of valves or cyl- 
inders, whom we have approached 


i : so far with our problem, could 


— 
~ ~~ 
~~ —— 
i ~~ 


Le 
vA 


- not give us a satisfactory answer. 
. Therefore we would appreciate it 
> very much if you could inform us 
on this matter. 
A. W. TOBBER 
Vice President, Eng. & Mfg. 
Harrington Tool & Die Co. Ltd. 
Montreal, Canada 


The article “How to Determine 


F Valve Response” which appeared 
Yuler- Clhinert0litte in our October 1959 issue, will 
give you some information. 
HEAT EXCHANGERS Nylon Fittings 


¢ Flanged baffles . . . pioneered by YA eliminate vibration wear and TO THE EDITOR: 
provide maximum efficiency. In your April issue, on page 70 
e Rolled tube joints . . . industry accepted standard of quality con- ‘ F 
you refer to an all-nylon compres- 


struction P = ° 
Single and Multiple Pass Designs . . . available in 2” through 10° — type fitting. Also on this page 
is a photograph entitled “Nylon 


diameters 

Now available from stock. Flare Fittings”. 

Ask for Bulletin HT-1A. If you can provide us with the 
name and address of either the 
manufacturer and/or user of these 
nylon fittings, it will be appreci- 
ENGINE COOLING RADIATORS | ated. In fact we would appreciate 
| the names of all known manu- 
facturers and/or users of plastic 


fittings. 

















Over 75 years of service lo in ustry RICHARD C. SHAW 


Sat TRANGFER CIVIGION Richard C. Shaw Advertising 
— Garrettsville, Ohio 


Yutea- linetctthe | Names of manufacturers of 


lastic fittings have been sent. 
MACHINE COMPANY. ” fitting 

705 4th St. BELOIT, WISCONSIN | Continued on page 14 
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Eastman 
improves INDUSTRIAL 
SWIVEL CONNECTOR 









Licensed Under 
Pat. No. 2481404 










AMAZING VERSA | 

Peis) Pes ay ea 

AND AD r 
These two adaptations, — 
specified by two of 
America’s largest major 
equipment manufactur- 
ers, reveal the unique 
adaptability and ver- 
satility of EASTMAN’S 
improved Industrial 





4 
ay 
4 




















IMPFOVeS SEALING QUALITY White the use of EASTMAN’S High Pressure Industrial 
through use of SIX seals, thereby elimi- Swivel Connector eliminated the cause of hose failure due 
nating failure from grit, dust and other to constant, extreme flexing, it tended to increase the load 
foreign materials. on the swivel connector. 

To improve the performance of the swivel itself, 

EASTMAN engineers improved its internal design, chrome- 










improves SERVICE LIFE hardened its interior surfaces, cadmium plated the shaft 
through new design and engineering, the and then machined them to a mirror-like finish. 
interior is chrome-hardened with a highly Satisfactory service under the most unfavorable field 
polished mirror finish. conditions was insured by increasing sealing rings from four 
; to SIX: 2 leather dust seals, 2 synthetic back-up washers 
IMproveS UNIFORMITY OF FLOW and 2 quad rings of oil-resistant rubber (—65° to +250°). 
at any angle of the swivel by under- Exhaustive tests at 3000 p.s.i., through one million 
1 J cycles, with the hydraulic fluid saturated with abrasives, 
cutting the shaft to equal diameter of Y ~ - ~ 
the orifice. dirt and other foreign materials, proved EASTMAN’S 






Industrial Swivel Connector satisfactory in every respect 
and did not cause failure of any kind. 





IMPFOVeS SERVICEABILITY That is why America’s leading OEM’s and replacement 
through shorter, more compact housing; buyers specify complete EASTMAN Hydraulic Hose As- 
saving weight. Hex design permits multi- semblies ... for improved design, quality manufacturing | 








ple tapping on housing; easier assembly. and exhaustive testing. It pays to specify EASTMAN. 








STANDARD SIZES AND COMBINATIONS AVAILABLE LooK INTO 










EASTMAN’S IMPROVED 
LOW TORQUE—Freedom from friction, ROTATION —Full 360° for all manifolds. SWIVEL CONNECTOR— 
even under high pressure. SIZES —Steel, plated for corrosion protection — WRITE TODAY! 
WIDE RANGE-Operating pressures up to 5000 p.s.i. 2", WV a". 
trouble-free operation through wide temperature Other sizes Please send me 
range (— 65° to +250°). available on request. Bulletins 100 and 












200 on low, 
medium and 


Eastma MANUFACTURING COMPANY pocorn 
DEPT. AH-6, MANITOWOC, WISCONSIN a _ 
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BECKETT Hl- ATA 


4-iee ©) 1 ad On BN Oa RI NIC 

=) @) Mi <8 1@] 1 DRAY/AN EAA = 

FOR MANIFOLD 
MOUNTING 


© Compact— 
mounts on 
2%" centers 
—uwup to 5 
units on a 
manifold. 


Built-in 
electrical 
junction box 
—vapor-tight 
seal. 


TYPE 


¥%” capacity double or 


single solenoid, 


spring return — fast reaction for accurate 


control 


2, 3, or 4 way, 2 or 3 position 


7 spool types available to meet al! require 


ments 


Furnished with standard equipment or to 


JiC standards 


MEDIA 


Air, vacuum and all conventional hydraulic 


fluids 


MEMBER 


ers 


@ When multiple 
mounted can 
remove an inner 
valve without 
disturbing wiring 
of other 


valves. 


® Direct solenoid 
operated— 
industrial, 
constant duty 


With junction box cov- 
off, valve design 


provides wide open 


conduit for easy instal- 


lation of wiring. All 
wiring readily acces- 


sible. 


WRITE TODAY FOR 


Solenoid and junction 


box covers chained to 


DETAILED INFORMATION 


valve body. 


DISTRIBUTORS IN MAJOR CITIES COAST-TO-COAST AND CANADA 


BECKETT-HARCUM CO. 
981 W. LOCUST STREET, WILMINGTON, OHIO 
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Price please 


TO THE EDITOR: 
In the January 1960 issue of 
your APPLIED HYDRAULICS & PNEU- 
MATICS Magazine you published 
a list of the various text books on 
hydraulics and pneumatics. Un- 
fortunately the titles were given 
without price quotations. We 
should ask you therefore to let us 
know the price for the book “De- 
termination Correlation of 
Flow Capacities of Pneumatic 
Components” by D. H. Tsai and 
M. M. Slawsky, National Bureau 
of Standards. 
Thank you for 


tion. 


and 


your coopera- 


A. STEINMULLER 
Entwicklungsring Sued 
Munich, Germany 


We do not have prices on this 
book. We suggest you write to the 
Superintendent of Documents, 
Washington 5, D.C. 


Low speed motor 


TO THE EDITOR: 

We are currently investigating 
the availability of high efficiency 
hydraulic drive components for 
construction equipment. One of 
the items in which we are highly 
interested is a low speed hydrau- 
lic motor which would develop 
approximately 60 hp at 10 rpm. 
Any data that you can provide will 
be greatly appreciated. 

R. A. MCCULLOUCH 
Manager—Product Planning 


Blaw-Knox Co. 
Pittsburgh, Pa. 


To our knowledge, there is no 
fluid motor available which will 
give good efficiency and smooth 
operation at 10 rpm delivering 60 
hp. To do this, a motor would have 
to operate at very high pressure to 
limit size. The article “‘High 
Torque Motor Has Radial Crank 
Design” which appeared in the 
November issue shows one fluid 
motor design for this service. We 
have also sent the name of a man- 
ufacturer offering motors for this 
service. vvv 
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Denison and Den HydrOlLics tered 
trademarks of Bentess Eng. bre. *kpsco 


DENISON 
7-5 20)| wae 


DENISON hydraulic equipment 
powers 21 hatch covers 

and anchor windlasses 

aboard new “Export Agent” 


CONTROL 


FIRST of the new replacement fleet for American Export Lines—the 
“Export Agent” is designed to carry over 643,000 cubic feet of general 
cargo. Largest and fastest cargo vessel now operated by A.E.L.—this 
ship is equipped with many new cargo handling devices... including 
21 hydraulic hatch covers, powered by Denison hydraulic equipment. 


The hatch cover system—built by Greer Marine, Inc., Catasauqua, 
Pa.—incorporates 500 Series Denison constant volume pumps. Oper- 
ation is fast, simple and safe. Result: Important time savings in cargo 
handling plus minimum cargo damage in bad weather. 


A. #7 ’ In addition, the anchor windlasses—supplied by The Hyde 
Windlass Co., Bath, Maine—are powered by Denison 60 Series 

> handwheel-controlled variable volume axial piston pumps and fluid 

“EXPORT AGENT’... new 10,210 motors. Maximum fluid motor speed is 1150 rpm. Output of the 

ton cargo ship built by the pumps is 120 gpm at 1200 rpm. Result: Precise, accurate control and 


National Steel and Shipbuilding reliability for the anchor windlass system. 
Co., San Diego . . . incorporates 


prostes, reliable Denison mnie. Denison hydraulic equipment is engineered to deliver low-cost 
ic equipment to power hatc . “ : a . 
procle..yp te ypenndl- th pace wat son fluid power for every marine need : steering systems.. - cargo 
Variable handling... winch and windlass drives. Your nearby Denison 
Volume Axial : o_o ° 
Hydraulic Specialist can help you save time and money on your 


Piston Pump 
next marine hydraulics problem. Write for details. 


DENISON ENGINEERING DIVISION 
American Brake Shoe Company 
1166 Dublin Road « Columbus 16, Ohio 


wn wees DENISON 
HYDRAULIC POWER 
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POSITIVE AUTOMATIC 
PRESSURE CONTROL? 


CHECK YOUR REQUIREMENTS 
AGAINST FULFLO SPECIFICATIONS 


. 
& 


Screw or flange models 
Pressures to 500 pounds 
Pipe sizes to 3” 


Steel, cast iron or 
brass bodies 


Brass, steel or 


stainless trim 


All-steel for extra 


safety 


FULFLO gives you what you 

want in safe, trouble-free and quiet 

operation for any hydraulic system. Shear-closing action eliminates chattering; 
sliding piston gives full flow opening ; distinctive construction allows easy adjust- 


ment within the valve’s pressure range or change of the pressure range. 


Whatever your requirement . . . for O.E.M. use or replacement service . . . 
there’s a FULFLO Oil By-Pass Relief Valve designed just right, built right and 
priced right, too! 


NEED A “Special”? 

FULFLO can engineer a special valve to your most 
exacting requirements. Examples of “‘specials” 

are shown in Data Book. 


FOR EXTRA CONVENIENCE 


Where frequent pressure setting adjustment is needed, install a 
FULFLO Hand Wheel Valve. Made in a variety of styles. 


FOR COMPLETE INFORMATION, request a copy of the 
FULFLO Valves Mechanical Date: Book with complete 


specifications and engineering data. 


THE FULFLO SPECIALTIES CO., INC. 


415 Fancy Ave. Blanchester, Ohio 
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FLUID 
POWER 
FORUM 


Each month HYDRAULICS & 
PNEUMATICS surveys readers for 
their experiences and opinions in 
fluid power design. 


@ Are you using straight-thread 
tube and hose fittings? Do these 
seal with an O-ring or a metal-to- 
metal fit? What are the advantages 
you've gotten with them? If you're 
not using them now, are you 
planning to in the future? 


We will be using some hydraulic 
or pneumatic cylinders in the next 
few months on some of our shop 
tools, which we have designed. 
We will be glad to tell you of our 
experience when these units have 
had a chance to prove themselves. 

W. B. COLITRE, 


Reydun Knife & Machine Co. 
Fulton, N. Y. 


Up to the present we have used 
very little hose in our plant. Our 
primary means of machine activa- 
tion has been electric rather than 
pneumatic. Consequently where 
fittings are used, they have been 
specified and supplied by subcon- 
tractors. Some of these have O- 
rings, some metal to metal fittings. 
There are both straight thread and 
taper thread fittings. 

LARRY M. RENTSCHLER 


Polymer Corporation of Pa. 
Reading, Pa. 


We are distributors of hydraulic 
and mechanical power transmis- 
sion equipment. As such we do 
quite well with tube and hose 
fitting sales. While we do little in 
straight-thread hose fittings, we 
do have a fair volume in tube 
fittings. About the best type of 
straight-thread fitting we have 
come across is the type that offers 
a readily compressible, confined 
nylon, acting as a primary seal, 
and a substantial metal to metal 
contact with the port surface 
creating the secondary seal. The 


Continued on page |8 
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quickly applied... 


eye appeal that 
and removed 


adds sales appeal 


product saving 
protection 


Caplugs 


save time, 


won't chip, trouble and $SS$ 
break, shred sizes in numerous styles 


petz1-16 M10) 000-1010) 0 Wa Oh 4-5 amo 016) 


or collapse } and colors now in stock. 


“kid glove” protection for tubing, 
threaded fittings and machined 
parts in process, storage and 
transit...get a kit full of samples in 
exchange for the coupon below. 


ete ee ee 
CAPLUGS DIVISION, 


made of tough, PROTECTIVE CLOSURES CO., INC. 
flexible 2203 Elmwood Ave., Buffalo 23, N. Y. 


Polyethylene MAIL a free assortment of Caplugs, 
literature and prices to us, 
without obligation. 








LESS FLUID SLIPPAGE! 
LESS DOWNTIME! 

nylon material offers a definite 

advantage in that it will not ex- 

GREATER FFFI C ; fae CY | trude or creep. It also outperforms 

° any rubber compound. In using 


the O-ring type of fitting with 
rubber O-ring, it is often necessary 
to match the O-ring material to 
the fluid seal. 





G. AVON, JR. 
Hydra-Mech, Ine. 
South Bend, Ind. 


@ Have you been troubled by 
shock? How have you reduced it? 

accumulators, decompression, 
deceleration valves, special direc- 
tional valves or circuitry? 


The valve we developed—shown 
in this drawing—has shown good 
results especially for mobile pur- 
poses. It is principally built up of 


.. in hydraulic and pneumatic Darcova Pumcup 


mechanisms, reciprocating pumps 


Darcova 45° Bevel Type Pumcup rte 


— 
HE BIG DIFFERENCE you'll find in Darcova Pumcups is that pan 


‘Les y operate at full efficiency throughout their entire life. 
This means fluid slippage is virtually eliminated. two relief valves and two check 
valves, and for double acting 


And because fewer replacements are necessary, you have less , : 
cylinders. Pressure up to 2000 psi. 


downtime. Users report that Pumcups outlast ordinary pack- 
ocn mst 3 / LARS ASKERLUND 
ngs at least 3 to 1! ohne 


Pumcups are available in three textures—hard, medium and Sundbyberg, Sweden 
soft. Also in regular or 100% nylon composition. Sizes range 
from 3%” to 20”. For all the facts on Pumcups, write for 
Bulletin 5908. 


Yes, we have been troubled by 
shock and have reduced it by: ac- 
cumulators on working lines 
(transfer machines i.e.) in all 
cases; deceleration valves, if neces- 
DARLING VALVE & MANUFACTURING CO, | “#1. when the cycle needs it; re- 

a, strictor valves on pilot valve ports, 
Willlameport 15, Pe. to improve the mildness of travel- 
ling of the main valve plunger, to 
TRADE MARK eleminate shock on working cir- 
cult. 
RENE POUDRA 


Automobiles Peugeot 
Montbeliard, France 
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for AIRLINE FILTERS, 
~  LUBRICATORS, DRAIN TRAPS, 
and COMBINATION ASSEMBLIES 


Awow PIONEERS ANOTHER FIRST BY ADOPTING = ie 


THE NEW NON-SHATTER PLASTIC BOWL” Uy 


SAFE { Y In the event of Bowl Breakage the im- 
bedded wire cloth molded in the high 


tensile bowls prevents shattered pieces of 


. the broken bowl from flying about to cause 
1. » possible injury to plant personnel in the 


immediate area. 


*Developed and Manufactured by 
The Safety Crafters Corp. 
Palatine, Illinois 


Awww 10015. INC. 


1934 S. KOSTNER AVE. « CHICAGO 23, ILLINOIS 


loa) 
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DRAULIC 


...another 


HOUGHTON 


HE OW 


OMPLETE LINE 


PACKINGS « FLUIDS_ 


WOUSTRIAL HYDRA 


TEM 





FIRE-RESISTANT 
HYDRAULIC FLUIDS 


Fortified Houghto-Safe fire-resistant hydraulic fluid is 
used in Polaris missile launching systems in atomic sub- 
marines. Houghton VIX-SYN synthetic rubber packings 
are also used in these submarines. 


Houghton Houghto-Safe forti- 
fied fluids were among the first 
fire-resistant synthetic hy- 
draulic fluids developed for in- 
dustry and Navy carriers and 
missile handling and launch- 
ing equipment. Now available 
in a wide range of water-gly- 
col, phosphate ester, and 
water-oil emulsion formula- 
tions, fortified Houghto-Safe 
fluids (and compatible pack- 
ings) meet almost any types 
and degrees of fire-hazardous 
applications. 


HYDRAULICS & PNEUMATICS 












man who knows how much 
HOUGHTON KNOW-HOW helps! 


the immediate problem in yours. That’s the 
unique niche Houghton has carved for itself all 
over the world. And it’s one where our leadership 
has never been challenged. 
















In the Houghton Line, there’s a full range of new, 
as well as old, established hydraulic fluids and 
packings to improve most any hydraulic process. 
But making these products is only half the 


Houghton story. Near you there’s a Houghton Man whose broad 


hydraulic know-how and on-the-job-’til-it’s-done 
service is yours with every item in the Houghton 
Line. He’s a good man to have on your team. Call 
him or write E. F. Houghton & Co., 303 W. Lehigh 
Avenue, Philadelphia 33, Pa. 


More important is Houghton’s ability to make 
them work for you .. . just as they are doing for 
the U.S. Navy .. . job-tailoring each to fit your 
particular application. Most important, Houghton 
gives you the benefit of many years of experience 
and research in all areas of hydraulics to help solve 





HYDRAULIC OILS HYDRAULIC PACKINGS | ON-THE-JOB SERVICE... 


AND ADDITIVES 








& 













Philadelphia, Pa. 





Houghton Hydro-Drive oils, 
fortified for high oxidation 
stability, solvent action, cor- 
rosion resistance, rust preven- 
tion and film strength, are 
well known for their low cost, 
trouble free performance in 
hydraulic applications. In 
closed water systems, 
Houghton Hydrolubric added 
to the water has provided lu- 
brication and rust protection 
for the entire system. 


agdostt¥ Partne, in Pro auew™ 
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e Chicago, lil. « Carrollton, Ga. 


Leadership in packings stand- 
ardization is one reason major 
hydraulic equipment man- 
ufacturers consider Houghton 
‘*packing headquarters’’. 
Houghton is also the only 
manufacturer who offers a 
complete line of both packings 
and fluids for any industrial 
hydraulic system ... your 
guarantee of a completely un- 
biased recommendation. 
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Detroit, Mich. « 


. the most valuable help 
Houghton can give you. More 
than 100 Houghton sales engi- 
neers are backed by skilled 
laboratory and field techni- 
cians, all experts in their fields. 
Our 96-year reputation rests 
on the ability and integrity of 
these men who are truly your 
Partners in Production. 





San Francisco, Calif. « Toronto, Canada 
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REULAND spline-coupled hydraulic pump mount motors 
...CUT SPACE NEEDS ALMOST 50%... AVAILABLE NOW IN 1/2 H.P THROUGH 50 H.P! 


Pump and motor become one with the new 
Reuland spline-coupled hydraulic pump 
hook-up. The pump shaft is connected di- 
rectly to the motor’s shaft inside the motor. 
Flexible couplings are eliminated... pump 
mount platforms are eliminated . .. and the 
tank length can be reduced because almost 
50% less mounting area is required. Com- 
pact appearance is beautiful. 


SPEEDY INSTALLATION 


Pump-to-motor hook-up is merely a matter of 


seconds. All you do is slip the spline coupling 
onto the.pump shaft...and attach the pump to 
the endbell. This spline coupling is supplied 
with the motor and is precision mated for each 
make of pump. There's no time wasted tinker- 
ing around...takes only a fraction of the 
ordinary time. 


PRECISION ALIGNMENT 


Alignment is perfect automatically whether 
the installation is made out in the field or 
on the production line. This permits even 
unskilled workmen to handle this simple 
task without error. Also, by hooking the 
pump up at the point of bearing support, 
within the motor, vibration is reduced to a 
new minimum. Operation is smooth, quiet. 


Refer to Sweet's Product Design File, Section 5a 


MODERN POWER FOR MODERN-DAY PRODUCTS 


REULAND MOTORS 


Circle 115 on Tims 


COSTS LESS...SAVES 
INSTALLATION LABOR... 
FITS ALL PUMPS...FILLS 
ALL POWER NEEDS - 


Ya-60 H.P. The Reuland spline-coupled 
unit is priced lower than a conventional set-up 
...Saves you extra money by reducing instal- 
lation costs. What's more, we can supply it to 
fit any make of pump you may be using...and 
to your exact power needs, from % h.p. 
through 50 h.p. So sure are we that it will be 
of help to you, we are offer- 
ing to engineer a demonstra- 
tion unit to your equipment, 
without the slightest obliga- 
tion. These units are our best 
salesmen. 

Our New General 

Catalog Will Come 

In Handy — Sent 

Free on Request. 


REULAND ELECTRIC COMPANY 


WESTERN DIVISION: Alhambra, California 
EASTERN DIVISION: Howell, Michigan 
DISTRIBUTORS IN ALL PRINCIPAL CITIES 


*Trademark Registered 
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Announcing 


COMPRESSED AIR 


for %4 


LINE FILTERS 


4/ 


, %” and /2” pipe sizes 


The most efficient fi/ter 
you can buy... 


June, 1960 


the eas/est to service 


100% liquid removal — 

Improved Norgren design provides a greater 
than ever liquid removal efficiency. Over the 
entire range of recommended air flow, this 
filter effectively traps all liquids. 


Easier and quicker to service— 
No tools needed and only 4 separate parts to 
handle. 


Larger bowl capacity for collected liquid — 
The “quiet zone” below the baffle holds 53% 
more collected air-line contaminants. Requires 


less frequent draining. 


New improved bowl — 
New, stronger transparent bowl has greatly 
improved resistance to fatigue failure. 


LUS these important benefits: 


® Highly effective removal of solids. 


® Optional interchangeable filter elements — 
74, 64, 25 or 5 micron. 


®@ Reduced service time—the simplest, easiest 
filter to disassemble and clean. 











Where protection for 

transparent bowls is required, 

a metal bow! guard, held in place by the clamp ring, 
is available. 

For complete information about Norgren’s complete line of 
manual drain and avutomatic-drain compressed air line 


filters, call your nearby Norgren Representative, listed in 
your telephone directory—or WRITE FOR BROCHURE NA-1. 


FOUNDED IN 1926 


C. A. NORGREN CO. 


3402 SOUTH ELATI STREET e ENGLEWOOD, COLORADO 








about fluid power 


Fluid Power Keeps Cotton Pickers 
Picking Cotton 


lo keep 2500 cotton picking ma- 
chines harvesting the San Joaquin 
Valley crop, Kern County Equip- 
ment Co. in Bakersfield has put 
hydraulics and pneumatics to work 
in their overhaul shop. 

Spindles which pluck cotton 
from the bolls are carried on an 
endless conveyor (left photo) and 
positioned under a press cylinder 
for disassembly. The machine dis- 
tributes disassembled parts into 
waiting repair bins. Limit switches 
on the hydraulic ram start and 
stop the conveyor. The switches 
also operate a pneumatic cycling 
cylinder, which shifts a 4-way hy- 


draulic valve that actuates the 
press ¢ ylinder. 

Another machine (right photo) 
can both assemble and disassem- 
ble spindles. The rotating table 
holds 24 spindles. It positions 
them under the press cylinder. The 
piston takes a punch-out disassem- 
bly tool or a press-on assembly 
tool. To rotate the table, a 114” 
hydraulic cylinder strokes 4” to 
engage rim slots on the table. A 
limit switch at the end of piston 
travel trips a valve solenoid to 
actuate a registry pneumatic cyl- 
inder. This cylinder seats a V- 
head in an awaiting rim slot. 


Registration is accurate to + .005”. 
The registry cylinder then engages 
a limit switch, which triggers the 
press cylinder. After a press-cycle, 
a limit switch reverses the registry 
cylinder. Exhaust air from the 
cylinder blows a hinged plate 
which knocks a spindle nut into 
a parts chute. Another pneumatic 
exhaust tube blows remaining 
spindle parts from one of the re- 
ceiving holes on the table. The 
press-cylinder’s up-stroke limit 
switch triggers the table-rotating 
hydraulic cylinder, to begin an- 
other sequence. vvv 


Continued on page 26 
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Compare what the PDQ WILL DO... 
Compare the PDQ PRICE... 


LLL ULL 








a 4" valve that 


will do a %4” valve job 
at a 3%” valve price 





uf Accessibility . What will the PDQ do? It will do a 34” valve job._It has faster response time and 


greater capacity than valves. twice its size and four times its weight. To repack. you 


simply replace 2 self-contained units in less than a minute. You can change 
Simplicity valves on the line in less than 30 seconds 


Will the PDQ last? The PDQ has a short stroke, and a light but rugged aluminum 
construction with built-in wear compensation. Anticipated valve life is conservatively 


tl Speed and Capacity estimated at 35 million cycles on most applications this is years of 


trouble-free service. Coil (properly applied) is unconditionally guaranteed for the 


tA Pri d f life of the valve 
rice an Qua ity How about the price? The PDQ is a 42” valve at a 3@” valve price. Write us today 


- 
A, yy 
A € 
PP Y 
/ 
HUNT VALVE COMPANY : SALEM, OHIO, U.S.A 





V 
HUNT oo Quick-As-Wink siz  HyoRauLIC CONTROL VALVES 


DESIGN ESSENTIALS FOR 
PACKINGS 


BETTER HYDRAULIC 


THESE BASIC 
FEATURES 


are part of 

“John Crane” 
Hydraulic Packings. 
They assure packings 
that meet the most 
rigid requirements 

of hydraulic service 
...@ good initial seal, 
long life, efficient 
performance over 
wide pressure 
ranges and 

stability in the 

fluid medium. 


4. Pressure access allows im- 
mediate pressure distribution 
and packing response, 


2. Ball joint nesting sur- 
faces facilitate breathing 
without pinching, wedging or 
lip collapse. 


3B. Adequate lubrication 
reservoir. 


4. Uniform bottom thickness 
eliminates weak points and in- 
sures centerline hinge action. 





S&S. Molded-in lip interfer- 
ence insures tight static seal 
and conformation to bore 
and rod deflections. 


G. Heel clearance prevents 
“riding” at heel and elimi- 
nates lip toe-in. 


7. The fabric in the “V" 
rings is so laid to assure max- 
imum important 
consideration for maximum 
packing life. 





Tell us about your standard requirements and ask 
for recommendations and/or assistance in the cre- 
ation of a combination of packings that will best 
handle individual operating conditions. Request 
Bulletin P-333 for general information. 

Crane Packing Company, 6405 Oakton Street, 
Morton Grove, Ill. (Chicago Suburb). 


in Canada: Crane Packing Co.. Ltd., Hamilton, Ont. 


oy OS SR Ar@x 


MECHANICAL PACKINGS 


SHAFT SEALS TEFLOM PRODUCTS LAPPING MACHINES 


THREAD COMPOUNDS 


CRANE PACKING COMPANY 
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NCIH Program 
Takes Shape 


CHICAGO—John Pippenger, con- 
ference director for the 1960 Na- 
tional 
Hydraulics has been guiding a 


Conference on Industrial 
committee of engineers to plan the 
October 20-21 meeting. 

Design for Cleanliness in Fluid 
Power Systems is this year’s Con- 
ference theme. 

More than twenty papers will 
be presented at 12 
Among the speakers will be engi- 
neers from International Harvest- 
er, The Martin Company, North 
American Aviation, Thompson- 
Ramo-Wooldridge, Socony-Mobil, 


and Minneapolis-Honeywell. 


sessions. 


Papers will emphasize designs 
of hydraulic and pneumatic sys- 
tems and components for equip- 
ment throughout industry. More 
than 800 engineers will attend this 
16th annual conference. It’s spon- 
Illinois Tech with the 


cooperation of many professional 
vr 


sored by 


engineering societies. 


° 
lather ve 


Now that we've der 
worka we just have to beat the size prob 


eloped a filter that 


lem to make it ready for the sump! 


Hydraulics Powers 
Car Parker 


A hydraulic power unit moves a 
platform which can park a car in 
less than a minute. No one drives 
the car. A dolly on the platform 


Continued on page 30 
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Experience proved in every major industry ... ANKER-HOLTH 
POWER CYLINDERS SAVE YOU TIME, TROUBLE AND MONEY 


Select your needs 


from the World’s Widest Selection of Standard Cylinders 


a_i 


Check these compe lling reasons why Anker-Holth air and hydraulit 





pDoWwer cvtinders save 


you time, trouble and money — widest selection Of standard mode ls | reliability through 
4 a . | . . , ] fy j }} fy 

military accep ed quality control program | simplified maintenance | all mountings 

available | bores I” to 30" .\ strokes to 40’ \ built to JIC specifications \ nationwid 


7 , , ’ F 
engineering service on cali | comple le jac ilitie S lo engineer any power ¢ vlinder appli ation 


outside the standard model 





Only a few models could be shown above =. 


This free catalog shows them all 








Send this BI 


ANKER-HOLTH DIVISION 
THE WELLMAN ENGINEERING COMPANY 
2723 CONNOR STREET, PORT HURON, MICH., U. S. A. 


ANKER@) HOLTH@! = 


es 


DIVISION, THE McDOWELL-WELLMAN COMPANIES 





























































2 tiers 













Monsanto 
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The one sure way to reduce 


high hydraulic operating 


‘ 


Over 500 million machine hours of 
operation proves the SAFETY, ECON- 
OMY and RELIABILITY of Pydraul fire- 
resistant fluids in hydraulic systems of 
all types. 


Prevent hazards . . . With double-action 
fire resistance! Pydraul straight- 
synthetic fluids will not flash or ignite 
in active contact with ignition sources— 
not even when sprayed through a 
6000°F. oxyacetylene torch flame 
(AMS-3150B, 4.9.3.2, and MIL-F- 
7100). Eliminates worry about explo- 
sions or disastrous fire due to ruptured 
lines or leakage on hot equipment. And 
Pydraul protects a second way... 
doesn’t evaporate to leave a flammable 
residue that could be ignited after a 
leak or line break. 


Prevent high maintenance costs 
with Pydraul preventive maintenance 
protection. Pydraul lubricates like a 
premium-grade petroleum oil, and has 
much greater stability than any water- 
based fluid. Pydraul is 100% synthetic 
.. contains no water to cause chronic 


Tu) PYDRAUL 


costs in hazardous installations 


maintenance troubles. Pydraul doesn’t 
wear out in use; doesn’t sludge, to clog 
filters, strainers or orifices; doesn’t cor- 
rode metals; doesn’t cause rusting. 
Pydraul F-9, A-200 and 625 operate to 
300°F. with low vapor pressure. 

Many users report they’ve never had a 
bearing fail since switching to Pydraul. 
Pumps and valves have been in service 
for eight years without changing. 
Prevent erratic production... by con- 
verting to stable Pydraul. One major 
manufacturer made a careful full-year 
comparison of Pydraul and a water- 
glycol fluid ...in identical die-casting 
machines making the same part. 
Pydraul cut down-time adjustments per 
machine from 49 to only 6 and reduced 
annual maintenance costs by 67.4%! 
Production rates went up, to give even 
greater savings. 


If you now use any water-based fluid, 
Pydraul can lower your maintenance 
costs, increase your production reli- 
ability... with these preventive mainte- 
nance properties: e better lubricity un- 
der heavy loads e better oxidative 
stability @ better thermal stability 
e better foaming resistance e lower 
vapor pressure e compatibility with 
oils, greases. 


CONVERSION to Pydraul is simple and inexpensive. Choose from these 
Pydraul straight synthetics to meet your needs: 


PYDRAUL A-200, F9 


Medium-weight 

fluids for standard 
indoor industrial 
hydraulics. Top 
performance. Pydraul 
A-200 is new, low-cost 
straight synthetic 


PYDRAUL 150 
Light-weight fluid for 
outdoor use. Operates 
in 0° F. weather. 








PYDRAUL 625 


Heavy-weight fluid 
for heavy-duty 
applications. Designed 
for pumps demanding 
high viscosity fluid 
(800-1000 SUS). 


PYDRAUL 60 


Low-viscosity fluid for 
precision equipment or 
very low temperatures 
—down to minus 20° F 


PYDRAUL AC 


Air compressor 
lubricant that prevents 
carbon build-up on 
valves, protects against 
fires and explosions. 








Pydraul fluids give you the fire protection you need . . . without the penalty 
of excessive maintenance costs 





Please send me these new 
brochures: 

“Know Your Fire Hazards” 
“Preventive Maintenance NAMI 
in Fire-Resistant Hydrau- 

lics"’ COMI 
Technical literature on Py- 
dravil F-9( ), A-200( ), 
625( ),150( ),60( ), 
AC ( 


STREET 


CITY 


) 





+ 


Monsanto Chemical Company, Organic Chemicals Division 
Industrial Fluids Department, St. Lovis 66, Missouri 


Circle 9§ on Time-Sa 





rITLE 


STATE 







r Card 
























picks up the car, and the operator 
takes it to the proper level and 
spot. The platform is suspended 
from cables which go over a 
grooved wheel at the top of the car 


VERSATILE, Vea 
LONG WEARING, 
SLOW AGING 


wheel to a deflecting wheel, then 
down to an iron counterweight. 

A variable-volume piston pump 
moves the platform by traction 
drive. A hydraulic motor is con- 
nected to a gear reducer, which 
drives the grooved wheel. Pump 
volume controls platform speed. 

The parker is a product of 
Pigeon-Hole Parking, Inc., Spo- 
kane. Manufacturer is The Peters 
Co., Portland. vvv 


TECHNICAL MEMO ON LINEAR COMPOUNDS 7441-50 & 7446-70 Cleveland Society 
. for U-cups, O-rings and other seal configurations to Present 


e especially designed for service in hydraulic fluids, h 
lubricating oils and automatic transmission fluids H ib 4 

e good recovery properties, excellent wear resistance Inventions Ex d it 

e fully effective sealing from —40° to +212°F; can The National Inventions Ex- 
be used intermittently to +325°F in oil hibition & Creativity Conference. 

MATERIALS COMPATIBLE WITH THESE COMPOUNDS: June 20-24, will present inven- 

Alcohol * Corn Oil « Cosmoline 1058 + DTE Oil « Ethylene Glycol « tions, ideas, and processes where 


Freon 11 «© Freon 12 « G.E. #10 Transformer Oil « Gulf Pride « P 

Gulf XB Grease * Hexane « Houghto-Safe 271 « Hydrolube « Lord they will be seen by those who 
+ Lorex * Lubricating Oils « Lubriplate * MIL-F-25558A * MiL-G-4343 can use them. The sponsoring 
« MIL-H-5606 « MiL-L-9000 « MiL-L-15016 © Mil-L-15017 © Mineral ’ . : . . * : 
Seno thedveutta Go othe Ger Cade ¢ Gee @8 o Genet tram OF o Cleveland Engineering Society will 
Prestone « Sea Water « Shell #532 « Shell iris 902 « Shell Donax T6 
« Shell Northia #41 «© Shell Tellus #33 «© Shell Tellus #41 « Socony elaborate on the theme of “Ideas 
Vactra Oil + Sohivis « Soybean Oil « Suniso #4 * Suniso #7 « Sunoco and Profits.” The speak f he 
Dynalube + Suntac #201 + Ucon LB-300X * Ucon 200 N © Univolt and Frotits. te speaker for the 


#35 © Velocite #1 « Water first session will tell why we need 
For complete technical data—including list of incom- new ideas, new machines, and new 
patible materials — Request Bulletin 56703-1. Linear processes. The seconds day’s meet- 
Inc., State Road and Levick St., Philadelphia-35, Pa. ing will cover “What is Needed.” 
Other sessions will concern 
patents, the techniques of inven- 
tion, and future inventions. For 
more information, write Creativ- 
ity Conference, Cleveland Engi- 
neering Society, 3100 Cleveland 
Ave., Cleveland 14, Ohio. vvv 


Continued on page 32 
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Barksdale AIR-SEAL* Valves 
for the nerve centers of production 


* The air pressure is the sealing force; 
the higher the pressure, 
the tighter the seal. 


DIRECT SOLENOID 4-way, 3-way, shut-off and 
> diverter valves 


a 
if 


‘ 


4 Standord AC 
Explosion-proof AC $ 


4 Standard DC 
Explosion-proof DC $ 
SOLENOID-PILOT 4-way and 3-way valves 


Explosion-proof AC 
Explosion-proof DC 


@ Standard AC 
4 Standard DC 


MOMENTARY CONTACT solenoid-pilot valves 
4 Single Solenoid 


Both types available in standard AC and DC : 
and explosion-proof AC and DC. 


Dual Solenoid $ 


MANUAL OVERRIDES for standard 
solenoid-pilot valves 


4 'L” type manual override 


“MK” type manual override > 


MANUAL and FOOT OPERATED valves 


eéY¥ 


Manual 4-way Manual shut-off Foot operated 4-way 


Write for air valve catalog (AV-9) which contains complete data and 
prices on 562 different valves (not counting voltage variations). 


CONTROL VALVE DIVISION 
iY 
 Warksdale valves 
5125 ALCOA AVENUE « LOS ANGELES 58 © CALIFORNIA 
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(CYLINDER OPERATED 


“SHEAR SEAL” VALVES 


fe PILOT VALVE 


- A 


10,000 P.S.I. 
BARKSDALE 
SHEAR-SEAL 
VALVE 





Za 
0. 
y 


Remote control operators for 10000 P.S./., 6000 P.S.I. 
and 3000 P.S.I. ““Shear-Seal’’ Valves are available with 
cushioned or non-cushioned cylinders. 

4-Way, 3-Way and Shut-off valves range in pipe sizes 
from %4" to 1 2” N.P.T. 


For complete data 
request catalog COV-60-61. 


CONTROL VALVE DIVISION 
Wg 
 Warksdale valves 
5125 ALCOA AVENUE «© LOS ANGELES 58 © CALIFORNIA 
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AIR (*) rn) 
COMPRESSION to 


12,000 psi 


... discharge capacities 
to 150 scfm 


with 


( ARDAIR 
CENTRAL COMPRESSION SYSTERS 


New Technical 
Data and 
Catalog 
See offer 

\ below. 


Cardair Central Compression Systems 
(completely packaged, semi-portable)—are 
today handling air and a variety of gases 
—helium, nitrogen, argon, etc.—at pres- 
sures ranging from 4,000 to 12,000 psi with 
discharge capacities from 50 to 150 scfm. 
Even hydrogen is being safely compressed 
to elevated pressures. 

Systems can be provided from stock 
with guaranteed purification of delivered 
gas to —100°F. dew point and less than 
4 ppm oil content. Specially engineered 
systems to meet your particular require- 
ments can be supplied from standard 
components 

This ability to control hard-to-handle 
gases, proven by years of exacting rocket 
and missile service, offers unlimited pos- 
sibilities to industry—not only for testing 
and laboratory work, but also for actual 
production 


Model PB-CCS-One of awideselection of systems 

soled Compression System—Pressure Rance 

induction: 65 to 135 psig—Capacity 

1S scim Na and Air; 70 scim He—Guaranteed Gas Purity 
100°F. Dew Point, less than 4 ppm oi! content 


FOR YOUR FREE CATALOG, clip this 
to your signed letterhead and mail to 


CARDAIR 


Dept. 16, 307 N. Michigan Ave., Chicago |, tll 
WESTERN STATES DISTRIBUTOR 

General Air Equipment 

824 Hollywood Way, Burbank, Cal 
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How Fluid Power 
Lines Are Made 


Goodyear’s North Chicago hose plant has a production ca- 
pacity of 10,000 miles of hose a year. Uses of the hoses include 
automotive braking, power steering, and compressed air handling. 


REINFORCEMENT IS BRAIDED on in 
the same way children braid a Maypole. 
The machine shuttles the bobbin carriers 
around the hose. 


AUTO BRAKE HOSES get 
final inspection. Girl at left 
inspects outer jackets and 
packs hose. Girl in background 
checks wall thickness. Two on 
right cut hoses to proper 
length. Before cutting, every 
length of brake hose is placed 
under 1600 psi hydraulic pres- 
sure. 


HIGH-TEST WIRE for 
hydraulic hose rein- 
forcement is wound on- 


to braider bobbins. 


PRESSURE COOKER HOLDS 7000 #. 
of I" hose. The men are rolling reels of 
hose off the dolly which runs on tracks 
into the steam-jacketed heater. The hose 
cures at 300 deg for an hour. Then it's 
taken off the reel for inspection. 





Centrifugal 


Pump Manual 


Centrifugal Pump Applica- 
tion Manual has been published 
to help users select the proper 
equipment. It treats centrifugal 


pump principles, viscosity effects, 
cavitation and suction lift, tem- 
perature rise, packings and seals, 
installation, and trouble-shooting. 
The manual’s 227 pages include 
over 50 illustrations, charts, and 


Continued on page 36 
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A new concept in oil seal design! 


Integral sealing surface prevents major causes of leakage 


It is now generally recognized that major causes of leakage among 
shaft type oil seals are: improper handling before assembly, damage by 
the assembler or shaft during installation, and improper shaft finish. 
Experts say surface finish of from 5 to 15 microinches is most desirable 
—but this is often prohibitively expensive. 

The C/R SCOTSEAL precludes any possibility of damage by handling, 


installation, or shaft finish because the sealing lip does not touch the _— , 
shaft! C{/R’s development of SCOTSEAL’s integral, self-contained © 
sealing surfaces assures you of reliable performance unsurpassed by | 


the finest machined shaft surfaces. 


HIGH PERFORMANCE OPERATION 
Field tests have shown that this new C/R SCOTSEAL: 
e SEALS WITH GREATER EFFICIENCY 
e RUNS COOLER WITH LESS FRICTION 
e DELIVERS GREATLY INCREASED SERVICE LIFE 
e ELIMINATES SHAFT SCORING 
e PREVENTS SEAL LIP DAMAGE AT ASSEMBLY 
e REDUCES ASSEMBLY AND REPLACEMENT COSTS 


UNIQUE DESIGN The C/R SCOTSEAL is designed and constructed 
to seal within itself. In effect it is a self-contained oil sealing cartridge. 
This sealing cartridge consists of two parts which have relative motion 
to each other. In the illustration above, the outer Unit (A) is an 
encasing member. A portion of the inner surface of this shell serves as 
the surface against which the sealing member runs. The inner unit (B) 
is the metal reinforced, bonded synthetic rubber sealing member. In 
the external design, illustrated, the sealing member pushfits over the 
shaft and becomes a part of it—actually moving with it—and the metal 
case or shell pressfits into the housing bore. On internal designs, the 
sealing surface pushfits on the shaft and the sealing member is contained 
in the shell which pressfits in the bore. 


PRE-LUBRICATED Since the sealing element is enclosed, prelubri- 
cant applied during fabrication stays in place and lubrication is supplied 
to the sealing lip through centrifugal action, giving extra protection 
particularly during starved conditions. Where the seal will be exposed 
to considerable dirt and water, a dirt lip is provided. Also, drain holes 
can be provided in the shell adjacent to the dirt lip. Centrifugal force 
will then sling dirt and water out . . . keeping the C/R SCOTSEAL as 
free as possible from abrasive elements. 





ECONOMICAL Significant savings or cost reductions can be realized 
with the C/R SCOTSEAL. Where normal lip-type seals ideally require 
a shaft surface finish of 5 to 15 microinches and minimum hardness of 
Rockwell C30, no special finish or hardness is required for the SCOT- 
SEAL. Shafts need not be specially hardened, ground and polished over 
the area where the seal contacts the shaft. Nor are wear sleeves shrink- 
fitted on the shaft required. All of these operations are eliminated 
when the C/R SCOTSEAL is used. The savings in machining costs 
alone will more than offset the slightly higher first cost of the seal. 
And there is no possibility of lip damage in installation. Additional 
dependability and quality will accrue to your assembly in the minds of 
the end-user. There will be no scored shafts to remove and refinish. 
Replacement of the SCOTSEAL, if necessary, is a quick, simple 
procedure. Thus, equipment downtime and maintenance costs will be 
reduced. 


APPLICATION The C/R SCOTSEAL is currently providing in- 

creased sealing efficiency and extended service life on truck, bus and 

trailer axles. Its advantages indicate application wherever a high 

production run is involved; where oil retention is difficult; and where 

equipment downtime and replacement costs are critical. In broad terms, 

the SCOTSEAL may be used wherever an oil-tight press is possible. 
(SEE ILLUSTRATIONS ON OTHER SIDE) 


* Seif Contained Omnipurpose Type SEAL. Trade Mark 





Shaft Type Scotseals... 


The versatility of the basic C/R SCOTSEAL concept is illustrated 
below. Note the many different configurations, as well as material 
combinations, that can be developed, all embodying the self-con- 
tained principle, but fitting ideally the requirements of various 
applications. 





TYPICAL INSTALLATIONS...SEALING BEARINGS 












































Se 


External! internal 


LEGEND: (a) Sirvene Gasket (b) Dirt Lip (c) Sealing Lip (d) Expanding Spring (e) Contracting Spring (f) Drain Hole 
(g) Chapiets—keep sealing element spaced axially within its shell to insure proper installation. 





HOW TO MAKE A CUT-OFF SAW PRODUCE MORE AT LESS COST 


Shown at the right is a SPOT-A- 
MATION IDEA used in many plants. 
Almost invariably it has meant cost 
savings of 50% or more—has im- 
proved product quality, lengthened 
saw life, lessened worker fatigue. 

Two Bellows Air Motors are used. 
One, hydraulically controlled, feeds 
the saw through the work The sec- 
ond clamps the work in position. The 
two Air Motors are electrically inter- 
locked. The cut-off saw can be made 
completely automatic by adding a 
third Air Motor to feed the material. 
This is another typical way Bellows 
Air Motors are used to “Spot Mod- 
ernize” existing equipment. Almost 
any hand-fed, or hand-controlled 
machine can be made to produce 
more, at less cost, with versatile Bel- 
lows “Controlled-Air-Power” Devices. 





























PULSA-PAK 
CONTROL 


8-12 VOLT Fs 
l 


> > 


















































THIS SPOT-A-MATION IDEA FILE 
IS YOURS ON REQUEST 


Contains drawings, circuit diagrams, equipment 
list, and full details to enable you to convert 
existing equipment to lower cost operation. 
Write for it today No obligation. 

Address Dept. AH-660, Bellows-Valvair, Akron 


Typical application of this SPOT-A-MATION IDEA in 9, Ohio. 
the plant of Milwaukee Gas Specialties where gas 

tubing is cut to length. Here costs were cut better than 

50% and cost of rejected material reduced 20%. 


Bellows -\/alvair 


The Bellows Co. + Valvair Corp. Akron 9, Ohio 
DIVISIONS OF INTERNATIONAL BASIC ECONOMY CORPORATION (IBEC) 
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Pathon N tables. Publisher is Buffalo Pumps 
\S& | Div., Buffalo Forge Co., Dept. 5, 
490 Broadway, Buffalo. Price is 


has Something ss 
for Everybody MIT to Give 


Summer Course 
on Fluid Power 


The Massachusetts Institute of 
Technology will offer a two-week 
special summer program on fluid 
power control from June 14 
through June 24. It wiil summarize 
the most important concepts in 
fluid power control and discuss 
recent developments. Fresh ana- 
>. Yoh —- ¢ = ive w : + . e . 
Pathon ( ylinde rs are designed to give you a highly practical lytical and experimental data will 
cylinder that fits into almost every situation where a hydraulic “ser 
¢ har be explored for new applications. 
cylinder is needed. Maintenance is at an absolute minimum i : 
because Pathen Cylinders are simple and easier to take apart The program will cover funda- 
and put together mental concepts of fluid flow, 





Pathon's compact design saves 
valuable space, makes your 
designing job easier, and gives 
your equipment added de- 
pendability with a modern 
rugged appearance. 


SPEAKERS AT THE HIGH-PRESSURE 

HYDRAULICS Rag ee ——— in 

>, a - April by Milwaukee Sc Engineering 
ae yp sre Scapa | include Robert Alexander, chief of the 
— eo oe Mechanical Equipment Branch, U. S. 
up to 40% more strength Army Engineer Research and Develop- 
than most tie-rod cyl- ment Laboratories, Ft. Belvoir, Va.: 
inders. This increased William Bohannan, project engineer, 
less ; product design, Denison Engineering 
, Div.; Wesley Master, director of engi- 

neering and sales, Dynex, Inc.; Ralph 

Palmer, sales engineer, Racine Hydrau- 

lics and Machinery, Inc.; and Allan 

Morris, editor, HYDRAULICS & PNEU- 

MATICS. Russell Henke, chairman of the 

, oe MSOE Advisory Committee on Industrial 

Rod packing and bearing is ex- Hydraulics, was instrumental in setting 
ternally replaceable and any up the one-day program. The seminar 
part can be replaced without informed engineers of innovations in 
complete disassembly and the high-pressure (3000-6000 psi) hydraulics. 
resulting “basket full of parts.” 


strength means 
maintenance, longer life. 





Pathon Hydraulic Cylinders are available in pneumatic jet-pipe characteristics. 
9 mounting types, thirteen bore sizes—14", 
etc., through 14", and three Series—for 1000 a 
PSI. and 2000 PSI and 3000 PSI. ment, flapper-valve stability, pres- 

Write for Bulletin No. 22-A surized gas bearings, hot gas 


eneration and ilization. hy- 
Pathou MANUFACTURING COMPANY San tek uavuasathe Uaew 


3823 PACIFIC AVE. * CINCINNATI 12, OHIO | mechanisms. control valve con- 


FLUID OPERATED AND CONTROL EQUIPMENT a 


Circle 104 on Time-Saver Card 
HYDRAULICS & PNEUMATICS 


reaction-jet servomotor develop- 
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Telecommunications 


Two recent major steps in the improvement of world telecom- 
munications have been the laying of the first Trans-Atlantic and the 
California—Hawaii submarine telephone cables. 

When laying cable either on a flat sea bed or over underwater 
mountain ranges, the exact control of paying out speed and tension 
in the cable is of paramount importance. “VSG’ variable delivery oil 
hydraulic pumps are used to act as brakes on the cable, which is 
drawn out of the ship by its own weight. This enables a very smooth 
and regulated control to be maintained or instantly varied to suit 
ship speed, paying out speed and tension in the cable. 

It is just another of the highly varied applications of “VSG’ 
variable delivery pumps and transmission gears which have now 
been serving modern industry for over fifty years. 





SERVING MODERN INDUSTRY 


VICKERS ARMSTRONGS (ENGINEERS) LTD VICKERS HOUSE BROADWAY LONDON Swi 
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figurations and characteristics. 
bistable jet-configurations in flap 
per valves, signal transmission in 
conduits, and use of computers in 

study of fluid power .syeeems 
Dreel:, sghgn Shearer associate 

, & . , 
professére°of mechanical engineer 


Frederick K. Ezekial. 


ing, and,Dr 


assistant professor of mechanical 
engineering direct the 
Lecturers from industry are Dr. 
John F. Blackburn, Raytheon Mfg. 
Co.. Waltham, Mass.: Nathan 
Lockman, Marquardt Corp., Van 
Nuys, Calif.; Dr. Gerhard Reethof. 
Evendale. 


program. 


General Electric Co.. 
Ohio: and Clemens Wasynezuk. 
Ghandler-Evans Corp., West Hart- 
ford? Conn. 

is $300. No academi 
vvv 


Tuition 


credit will be granted. 


wih CROSS 


HYDRAULIC CYLINDERS 


with dependable, rugged Cross 
cylinders. Like Cross customers every 
will appreciate the fast, courteous 

e service you get trom “ross. Phone for 
nm any quantity Juality-built ¢ 


nt fr 7 sring 
act Cross Engineering 


RUGGED 
DEPENDABLE 
ECONOMICAL 


CUSTOM DESTCNED CYLINDERS 


FOR-EVERY APPLICATION 
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- Engineered Quality 
Lowest” Cylinders Availab/, 


trade mark of Quality in Hydraulic Cylinders. . . 


CROSS MANUFACTURING CO. 


LEWIS, KANSAS — PHONE EA 4-5525 


WRITE « WIRE e PHONE... TODAY!! 





British Firms 
to Exhibit 
in New York 


The British Exhibition will be 
held in the New York Coliseum, 
June 10-26. Among the fluid power 
manufacturers will be Towler 
Brothers (Patents) Lid. The firm 
will show a n@w, axial-piston 
pump. Capacity is®&42 gpm at 
pressures to 5500 psi. This gives 
it a rating of 500 hp. The Dowty 
Group will display landing gear 
of the Avro Vulean Delta bomber. 
their hydrostatic transmission. 
mining equipment, and pit props. 
Joseph Lucas Ltd. will exhibit hy- 
draulic pumps and motors with 
variable deliveries to 300 hp. 


Vickers-Armstrongs ( Engineers) 
Ltd. will show marine steering 
gear (shown). hydraulic windlass. 
hydraulic 


their variable-speed 


transmission, and hydraulic valves. 


Fluid Power 
Products at 
Atomic Exposition 


The 6th Atomic 
Exposition was held recently at the 
New York Coliseum. It ran in con- 
junction with the 1960 Nuclear 
Congress. These exhibited prod- 


International 


ucts make interesting use of fluid 


power. 


@ Mobot Remote Mobile Han- 
dler—The remote-controlled ma- 
nipulator carries out handling 

Continued on page 4! 
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How long since you have re-evaluated the wall height on 
your cup packings? Frequently IPC encounters “‘prints’’ 
which cali for excessive wall height . . . and this extra depth 
WA L L e D can cause headaches. 

€ Unnecessary wall height can only add to friction and make 
your cups run “hotter”... Torque increases... Toe-in is 
enhanced. Unless there is some unusual factor involved, IPC 
can recommend a more functional design without these 
built-in hazards. 

Elaborate hide selection combined with IPC “custom 
treats’’ and IPC’s square shouldered design mean your 
leather packings and oil seals are started “right”. For the 

Let us analyze your leather packings. finishing touch, IPC offers the last word in quality con- 
Perhaps we can tailor a design that trolled manufacture. 
will fit your application perfectly 


OIL SEALS 
PACKINGS 
PRECISION MOLDING 


Custom designed 
.. for your application 


INTERNATIONAL PACKINGS’ <o2 ovation 


Bristol, New Hampshire 


June, 1960 





“O” RINGS in the materials you need... 
all quantities ... shipped immediately ... 
from Bearings, Inc. 


Our stock of “O” Rings is second to none—Not only standard e 180 “O” Rings in Each Kit—Sizes | to 25. 

: aig e Patented Plastic Case Shows You “O” 
materials in every size but the hard-to-get materials that Ring Sizes in Kit at a Glance! 
e Interchange Data of All Leading “O” 
Ring Producers in Each Kit — All 
Manufacturers’ Numbers Converted to 
Universal Numbers 
: os e Buy Replacement Back-up Washers in 
complete information on all types of “O” Rings these “O” Ring Sizes. 

Priced from $24.50 (Depending on Material). 


3634 Euclid Avenue. Cleveland 15. Ol Now! All O-Rings Available in Series 6227, 6230, 
D ichd Avenue, Ulevelant >, 110, | : 6290 and 29513 


Providing bearing service BEARI NGS, INC. 


in the North® ORIG: Akron + Canton + Cincinnati + Cleveland + Columbus * Dayton + Elyria * Hamilton « Lima * Lockland * Mansfield + Painesville + Toledo * Youngstown 
Zanesville * INDIANA: Ft. Wayne * indianapolis * Muncie + Terre Haute» PENNSYLVANIA: Erie + Johnstown * Philadelphia « Pittsburgh * York 
WEST VIRGINIA: Chorleston + Huntington + Parkersburg * Wheeling MEW JERSEY: Camden + Nework 
and NEW YORK: Belonrol Corp.. Buffalo Niegere Falls MARYLAND: Baltimore > DELAWARE: Wilmington 


nm sow FIXIE BEARINGS, INC 
° ° 


FLORIDA: Jacksonville - GEORGIA: Atlontas KENTUCKY: Lovisilles LOUISIANA: Baton Rouge * New Orleans 
N. CAROLINA: Charlotte + Greensboro $. CAROLINA: Greenville > TENNESSEE: Chattanooga * Kingsport + Knoxville + Nashville 
VIRGINIA: Norfolk + Richmond 


ire usually special orders! Now immediately available for 


lelivery from our headquarters in Cleveland, Ohio 


for shipment? Call or wire one of our branches or 
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The operator sits at remote con- 
sole. He watches a pair of closed- 
circuit TV screens, which give him 
a depth picture. He steers the ve- 
hicle with a lever, controls its 

operations in contaminated areas. speed with a pedal, and uses pistol 
The three-wheeled vehicle has a grip controls for the arms. An 
pair of arms which can perform a electrohydraulic system actuates 
great variety of motions, includ- the arm movements. The tightness 
ing shoulder rotation, transverse of the smooth hydraulic system 
shoulder movement, and elbow enables it to handle extremely 
movements. It can use such power heavy objects. It locks in any 
tools as drills, wrenches, screw- position. 

drivers, saws, and welding and Manufacturer: Hughes Aircraft 


cutting torches. Continued on page 42 


BRIEF NOTES 


TEFLON TASK FORCE ... . for product development has been established 
by Tri-Point Plastics, Inc., Albertson, N. Y. The group will provide 
technical assistance in the electronics, missile, and instrument fields. 
Tri-Point products include O-rings and seals. 


PRESSURE DIAPHRAGMS & CAPSULES ... will be produced by a new 
firm, Pressure Elements, Inc., East Orange, N. J. The products 
are for pressure transducers and switches. Operating ranges are 
from 0-0.1 psid to 0-400 psid. Charles H. Colvin is president of the 
firm 


AVAILABLE 


NEW PROCESS BUILDING .. . has been completed for Union Carbide’s 
Silicones Div. The Long Reach, W. Va., plant houses batch and 
continuous processes, high-pressure experimentation, reactions and 
distallation. The firm has transferred process development activities 
from Tonawanda, N. Y., to the new plant. C. W. Rehm is super- . : . 
intendent of production Dynex supplies complete circuits 

from 1 to 90 hp in pressure ranges 

to 6000 psi. A comprehensive design 
and application engineering service 
is available to help you apply stand- 


1000 SQUARE FEET .. . of floor space have been reserved by Dowty 
Group Ltd., Cheltenham, England, for the British Exhibition, June 
10-26, in the New York Coliseum. Dowty will feature products for 
the aircraft, mining, railway, and power transmission fields. 

ard Dynex pumps, motors, valves 

and cylinders or create special com- 


ponents tailored to your specific 


BENDIX AVIATION CORP. CHANGES NAME... to The Bendix Corpo- 
ration. President Malcolm P. Ferguson explained that the activities 
of the firm are not limited to the aviation field. Bendix also makes ‘ . . + 
automotive, electronic, nuclear, missile and space, marine, machine circuit requirements for OEM - 


tool and industrial products plications. Investigate the many 


advantages of high pressure hydrau- 
lic circuitry. It is available from 


BUSINESS BRIEFS 


REPORTS 46% EARNINGS INCREASE ... Pall Corp., Glen Cove, 
N. Y., netted $162,800, or 37c per share, for the six months ended 
January 31. Net sales were $2,848,742. Corresponding figures for 
1959 were $1,948,555 in sales, and $111,636 earnings, for 25%« 


~ 


Dynex . . . now. Ask for bulletin 
DG-3 which summarizes standard 
products available. 


per share. The maker of porous stainless steel filters is in its sixth 


consecutive vear of growth 


AIRCRAFT, MISSILE & GSE COMPANY FORMED for R&D and man- 
ufacture of control equipment, regulators, turbine flow meters, and 
pumps. President of Dyna-Matics Corp., Sun Valley, Calif. is J. H 
Olverholser. He was sales and engineering vice-president and di- 
rector of Poly Industries, Inc. E. H. Haag, executive vice-president, 
was a partner in an aircraft and missiles firm, Air Products Co 


Dynex ». 


BLACKHAWE 


IS HIGH PRESSURE 
777 DYNEX DRIVE - PEWAUKEE, WISCONSIN 


BORG-WARNER CORP. SALES, PROFITS UP .. . For the first three 
months of 1960, the firm reported sales of $162,022.000. This is an 
8.2% increase over the 1959 figure. First-quarter net income was up 
7.1%, to $8,319,000 

HYDRAULIC PUMPS + VALVES + MOTORS + CYLINDERS + CIRCUITS 


Circle 39 on Time-Saver Card 


June, 1960 4l 





Co., Nuclear Electronics Labora- 


tory, Los Angeles. 


@ Instron Remote Universal 
Testing Machine—lIt tests the 
tensile strength of materials which 


have been exposed to radiation. 


Its jaws are remote-controlled. The 
read-out dials and recording chart 
are on the control panel. 

Calibration of the load cell re- 
quires 100 lb of weights. Most hot- 
cell manipulators can’t handle 100 
lb—smaller weights must be ac- 
cumulated, or personnel must go 
into the cell for the calibration 
procedure. 

This unit, however, has a built- 
in 100-lb weight. It is attached to 
the fixed crosshead. Remote pneu- 


H-P-M '” four-way pilot 
valves, single or double solenoid 


The new H-P-M %” pilot valve is interchangeable with 


industry standards, handles 


9 gpm at 3000 psi, single or 


double solenoid types available. These are quality valves for 


long, heavy-duty service at a price comparable with ordinary 
solenoids. Subplates available for standard mountings. 


H-P-M pilot valves feature totally sealed, oil-immersed sole- 


noids for long life and maintenance free operation —- virtually 


millions of extra cycles. Immersed in oil, the solenoid oper- 


ates cooler, shock and pounding is lessened, normal prob- 


lems experienced with air gap type solenoids are eliminated. 


Oil-immersed solenoids have bayonet type connections; serv- 


ice is simplified with no wire connections to break. 


AVAILABLE FROM STOCK FOR IMMEDIATE DELIVERY. 


Send for new specification sheets, today. 


H54 


THE HYDRAULIC PRESS MFG. COMPANY 


A Division of Koehring Company, Mount Gilead, Ohio, U.S.A. 


65 


matic controls can apply the cross- 
head to the load cell. Air cylinders 
open and close the grips which 
hold the irradiated specimen. A 


hand switch on the solenoid con- 
trols the solenoid valves which 
control the cylinders. 


@ In-Pile Loop—tThis_ experi- 
mental device uses a hydraulic- 
motor-driven pump to test fuel and 
container materials for high- 
temperature, molten-salt-fueled re- 
actors. Fuels being tested include 
mixtures of the fluorides of 
uranium, lithium, thorium, and 
beryllium. 

Hermetic bulkheads divide the 
loop’s three sections. The melted 
salts are pumped into a loop cir- 
cuit in the nose section, which is 


inserted into a reactor for ex- 
posure to neutron flux. The inter- 
mediate section contains the pump- 
bearing housing, the hydraulic 
motor, and conduits and junction 
boxes. The rear section is a con- 
crete-filled shielding plug, through 
which pass the service lines to the 
loop. 

External equipment includes the 
control panel and the hydraulic 
power unit. 

This project is operated for AEC 
by Union Carbide Nuclear Co.., 
Oak Ridge National Laboratory, 


Tenn. vvv 


Continued on page 44 
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“U" PACKINGS 


FLANGE PACKINGS 
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SONINDVd ..N.,, 
SNOINIOOWOH 


PHENOLIC 
ADAPTORS 
SNOINIOOWOH 

SONIY ..0,, 


SONINDVd dND 


Leading the field in 
design and development 


a 
=u 
x 
ze 
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Molded Hydraulic & Pneumatic Packings 


If you haven't investigated Periflex, you should— 
Periflex offers advanced designs, materials, and 
know-how. When designing new equipment or 
re-engineering existing equipment for better 
functioning, why not consult specialists in reciprocating 


seals and molded components. 





HOMOGENEOUS FABRIC SYNTHETIC SYNTHETIC-RUBBER NATURAL 


a 
Periflexelnc 
= 
SYNTHETIC REINFORCED COATED IMPREGNATED RUBBER 


RUBBERS PHENOLICS FIBRES FABRICS HAZEL PARK 
LEE LOL LA A LS A AT TT HN SR 
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CYLINDERS ARE OUR 


Accumulators 
Aid Fatigue Test 


Hydraulic accumulators are 
BHEW precision hydraulic cylinders are necessary on a fatigue-test rig at 
designed for your job application. BHEW of- Kaman Aircraft Corp., Bloomfield, 
fers the latest developments, designs and Conn. Parts tested are main-rotor 
manufacturing techniques. You pay only for pitch springs and hinges for the 
what you buy and there are no extra or added HU2K-1 helicopter. Superimposed 
expenditures. Trained specialists analyze 
your specific application. BHEW products 
are available at production prices and are 
precision-manufactured to produce the high 


est level of performance 


FOR BETTER ON-THE-JOB RESULTS, 
INSIST ON B-H-E-W PRODUCTS! 


vibratory loads change the length 
of the test pieces. The rig operates 
at 1000 psi. The oil temperature 
gets up to 150 F. Oil is pumped to 
a double-acting cylinder connected 
to the test piece. The industrial, 
piston-type accumulators take 
pulsation out of the cycle and 
maintain a steady axial load, de- 


spite the length changes. 


The test program went beyond 
15 million cycles with no seals 
having to be replaced. Not a 


minute was lost. vvv 





HYDRAULIC ROTATING CLAMPS 

handle eight 11.00 x 20, 20-ply truck 

tires without pallets, skid platforms, con- 

tainers, or bands. Opposed 65" x 10!/." 

fic Adaptations steel pads hold them. The device picks 

up tires placed side-by-side or stacked. 

e Application Engineering It reverses their position for storage. 
Clamp separation ranges from 24" to 

48". Capacity of the clamps is 1800 Ib. 


BENTON HARBOR ENGINEERING WORKS, INC. It fits Yale & Towne lift trucks to 3000 


Ib. capacity. 
622 Langley Avenue - St. Joseph, Michigan 
e 24 Time-Saver Card 
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PILOT VALVES 


DIRECTIONAL 


SEQUENCE VALVES 
CONTROL VALVES 


“ 


1%! 


% 


OPERATED 


PILOT PUSH-PULL VALVES 


RELIEF VALVES 


“> 4 H PRECISION 

t HYDRAULIC 

reliability ADEL= 
....synonymous for fail-safe performance! 


A complete line of valves and pumps for every application ADEL contributes 
cost-savings to the Original Equipment Manufacturers, not only in terms of initial cost, 
but in design features that provide preventive maintenance and, most important, 
maximum operating efficiency over the years. @ If you need a hydraulic valve or pump 
replacement for your equipment ...specify ADEL and you won't need another! 8 

You name the application... ADEL has the Precision Hydraulic Equipment to meet 
your requirements. 8 Write for complete engineering specifications. 


NEW DIMENSIONS IN reliability | DEL precision propucts 











a P , 7 A DIVISION OF GENERAL METALS CORPORATION 
Designers and Manufacturers of 1444 WASHINGTON AVENUE, 


INDUSTRIAL & MARINE ‘ HUNTINGTON 4, WEST VIRGINIA 
HYDRAULIC CONTROL EQUIPMENT Pe niente estes Niall 


THRO SHOUT THE 5S. AN CANADA 


June, 1960 





HYDRO- JECTOR 


AUTOMATICALLY DRAINS 
ANY FILTER, DRAIN LEG 


The M/P Hydro-Jector can be in- 
stalled easily and quickly in the 
bottom drain port of any com- 
pressed air filter, separator, drain 
leg, water bottle, surge tank, air 
receiver tank or other water 
collecting vessel. 


This is not an ordinary float oper- 
ated trap. The Hydro-Jector incor- 


OR SURGE TANK 


@ GUARANTEED mir 


e available 


@ Connecting Nipp! 
$3 sizes 


cs Discharges at rate greater than 
300 gallons of water per 

ot 125 PSI 

oe Drains 1|!as welloa 


@ Transparent Visi-Bow! pern 


visual inspection 


@ Operates 


tinuous 
@ No air loss 
@ Vent Nipple pre 


@ Manual Plunger pern 


out without disassem 


porates unique pilot valving and 
large internal discharge passages. 


Only M/P offers a one yeor 
guarantee against clogging. 








WRITE TODAY 
FOR COMPLETE 
INFORMATION 





NEW AIR CYLINDER LUBRICATOR 
For application in the M/P Down- 
Streom Circuiti—a new M/P concept 
which assures reliable lubrication of 


even the smallest air cylinders. 


A new feature which mokes the M/P 
Visi-Bowl as safe as a metal bowl. 
Available on all M/P Filters, Lubri- 
cotors ond Hydro-Jectors. 


SHATTER-GUARD » 





MASTER PNEUMATIC, 


INC. 


20430 SHERWOOD « DETROIT 34, MICHIGAN ¢ Phone: TWinbrook 3-7070 


e 87 


FUTURE 
EVENTS 


MACHINE TOOL EXPOSITION 
& MEETING 
September 6-16 
International Amphitheatre 
Chicago, Illinois 
PRODUCTION ENGINEERING 
SHOW 
September 6-16 
Navy Pier 
Chicago, Illinois 
ASME JOINT AUTOMATIC 
CONTROL CONFERENCE 
September 7-9 
Massachuretts Institute of Technol 


ogy 


g 
Cambridge, Mass. 
2ND COLISEUM MACHINERY 
SHOW 
September 7-15 
Chicago Coliseum 
ASME-AIEE POWER 
CONFERENCE 
September 21-23 
Bellevue-Stratford Hotel 
Philadelphia, Pa. 
ASME RUBBER & PLASTICS 
CONFERENCE 
October 9 12 


Lawrence Hotel 
Erie. Pa 


ASME-ASLE LUBRICATION 
CONFERENCE 
October 17-19 
Statler Hilton Hotel 
Boston. Mass 
16TH NATIONAL CONFERENCE 
ON INDUSTRIAL HYDRAULICS 
October 20-21 


Sherman Hotel 

Chicago, Illinois 

For additional information, contact 
Leroy A. Wickstrom, Illinois Insti- 
tute of Technology, Chicago 16, IIli- 
nois 


NATIONAL FLUID POWER 
ASSOCIATION FALL MEETING 
October 31-November 2 
Edgewater Beach Hotel 
Chicago, Illinois 
IST NATIONAL DIE CASTING 
EXPOSITION & CONGRESS 
November 8-11 
Detroit Artillery Armory 
ASTME WESTERN TOOL SHOW 
November 14-18 


Los Angeles Memoria] Sports Arena 
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Cylinders need not 


b 


e expendable 











With Extras ... At No Extra Cost 


June, 


1. 


1960 


METAL PISTON ROD SCRAPER— pro- 
tects rod packing. cylinder bore 
and rod surface by removing all 


foreign particles 


CUSHION for air or 
MASTER 


NEW “SUPER 
METALLIC SELF-ALIGNING 
CUSHION for oil. 


HARD CHROME PLATED CYLINDER 
BORES AND PISTON RODS for greater 
protection and reduced wear 


ONE PIECE PISTON assures better 
alignment, longer bearing and pack- 
ing life 


FORGED SOLID STEEL HEADS through- 
out entire line. 


PILOTED PACKING GLAND with extra 
long bearing for additional strength 
and support to piston rod. 


NO TIE-RODS TO STRETCH—gives 
you 360° port rotation . - Jess 
space used . . . full strength. 


STREAMLINED DESIGN... operating 
pressures to 200 PSI, air; 1,000 
PSI oil, non-shock 


Specify the 


“T= 








wd Spacomaken 


for longer, more efficient cylinder service 


You too—can reduce replacement expenditures 

lower maintenance costs with the T-J Space- 
maker cylinder line. Designed and engineered 
for ruggedness, and accuracy of operation, the 


Spacemaker assures longer, uninterrupted 
operation. 


The T-J Spacemaker eliminates tie-rods, gives 
greater strength, saves space... and reduces 
costs in all push-pull operations. Immediate de- 
livery in a complete range of styles and capac- 
ities ...air or oil. Write for Bulletin SM 155-4, 
today. The Tomkins-Johnson Company, Jackson, 
Michigan. 


TOMKINS-JOHNSON 


RIVITORS AIR AND HYDRAULIC CYLINDERS UTTERS 


aticiis 





NOW FROM STEWART-WARNER... 


New .SURGEPRUF 
couplin GS coins 


applications, ranging from fuel lines to 
high-pressure hydraulic lines—and 


and with the assurance that you are getting 
only finest quality supplies, manufac- 

tured by Stewart-Warner. Available in 

complete assemblies for immediate use. 


hose Nationally distributed. See your sup- 
plier, or mail coupon for new Surgepruf 


catalogs. 


A Full Reusable Coupling Line... 
Assembled to Surgepruf Non-Skive and 
SAE 100RI, 100R2 and 100R5 Hydraulic 

Hose...Without Special Tools! 


= 


a a. 
ae eer 
a 


Superior Finish—Precision-machined stee 
pilings have zinc dichromate finish 


Only Surgepruf Reusable Couplings and 
Hose Have These Outstanding Features: 
Superior Fiuid Seal, with no wire braid ex 
posure, eliminates seepage between coupling 
shell and wire braid 
Non-Skive Assembly provides fastest field as 
- a ; sembly with just ordinary tools 
u 


Reusable Couplings and Adapters are available in a full rigid sait-spray testing requirements 
range of thread styles and sizes for all types of hydraulic Full Interchangeability—regardiess of hose 
connections Sur 
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High Pressure Hose and Reusable 
Couplings. Reinforced with high ten- 
sile, two wire braid. Synthetic rubber 
outer cover for top resistance to hy- 
draulic fluid, weather aging and abra- 
sion. Available in non-skive and SAE 
100R2 construction. Burst and work- 
ing pressure equivalent to SAE 
100R2. Available in hose ‘ID's from 
Ya" to 2”. 


Symbol of 


7h 


TWA 


Medium High Pressure Hose and 
Reusable Couplings. Reinforced with 
high tensile single wire braid. Avail 
abie in non-skive and 100R1 syn 
thetic rubber cover, or SAE 100R5 
cotton cover. Burst and working pres 
Sure equivalent to SAE 100R1 or 
100R5, available in hose ID's from 
Ke” to 1'he” 


MANUFACTURERS ASSOCIATION 


ALEMITE 


DiviisSsStOn 


STEWART- WARNER 


CORPORATION 


1850 Diversey Parkway, Chicago 14, illinois 


June, 1960 


Medium Pressure Swaged-on Hose As- 
semblies. Neoprene rubber-covered fab- 
ric braid hose compties with SAE 100R3 
requirements. Available in hose !D’s 
from ¥%” to 1”. These assemblies are 
made only with factory-applied steel 
swaged-on couplings. ¢ j 

Assemblies also available in one and. : 
two wire braid hydraulic hose. 


Low Pressure Hose and Reusable Cou- 
plings. Reinforced with a single fabric. 
braid. Burst pressure, 1000 psi; working 
pressure, 250 psi. Available in hose ID's 
from Ya" to %”. P, 


Stewart-Warner Corporation, Surgepruf Div. 
1850 Diversey Parkway, Chicago 14, Illinois 


Please send me your new complete Surgepruf 


catalogs. 


Name 


Address 


City Zone State 
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for LESS than a spool valve 
RATED FOR 3000 P.S.I. OIL SYSTEMS 





List Price* 
for a 34” valve 








*Less the usual 0.E.M. 
and quantity discounts. 


FOR EITHER 
PANEL MOUNTING 
OR BRACKET MTG. 
THREADED BOSSES 
ARE PROVIDED 


LOW HANDLE LOAD 
—PRESSURE LOAD 
CARRIED BY 

ROLLER THRUST BEARING 


* . 
. 
» ~ 
t . 
‘ ‘ 
! 
‘ - 
s 


EXCELLENT THROTTLING 
— COMPLETE CONTROL 
— GRADUAL OR 

QUICK OPENING 

— NO SURGES 


YEARS OF 

LEAKPROOF 
MAINTENANCE-FREE 
SERVICE 

— SPRING COMPENSATES 
FOR NORMAL WEAR 


MORE FLOW 
THRU UNOBSTRUCTED 
ROUND FLOW PASSAGES 


NO EXTERNAL LEAKAGE 
— PRESSURE IS CONFINED 
TO FLOW PASSAGES 


For complete data on this new valve and 
for information on all your valve requirements & 
write for Catalog V-59-60 = 


CONTROL VALVE DIVISION 
W 
~ Warksdale valves 
5125 ALCOA AVENUE © LOS ANGELES 58 © CALIFORNIA 


18 on 7 
50 


NEW PISTON PRESSURE SWITCH 


CONTROLS 2 INDEPENDENT 


ELECTRICAL CIRCUITS 
Really TWO pressure switches for the price of ONE 


7000 P.S.I. PROOF 


2 INDIVIDUALLY 
ADJUSTABLE 
SNAP ACTION 
SWITCHES 


LEAKPROOF 
SEALED 
PISTON 


SURGE 


*With calibrated dials (both settings can be 
made visually without gauges). 

Without dials $29.50. Both prices subject to 
the usual quantity and trade discounts. 





WE BUILD IN 


WE DON’T USE 





RUGGEDNESS 
CAN TAKE SURGES 
(High proof pressures) 
CONTINUOUS OPERATION 
(Millions of cycles) 


NO STICKING 
(in dirty fluid) 


LINKAGES & 
BEARINGS 


WHICH WEAR QUICKLY 
(cause settings to drift 
and switch to fail). 





LABOR & MATERIAL SAVINGS 


NO RETURN DRAIN PIPING 
(Sealed piston) 

MOUNTS WHERE CONVENIENT 
(Operates in any position, 
not sensitive to vibration) 





UNSEALED 
PISTONS 


WHICH ADD TO YOUR 
INSTALLATION COST 
(return piping). 

ARE CRITICAL TO DIRT 
(pistons get stuck). 





oe 


arksdale valves 


Send for FREE 


catalog 9-PS. 
~s ia 


5125 Alcoa Avenue, Los Angeles 58, California 


e 19 on Time-Saver Card 
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Hydraulic Power System Ideas... from SUNDSTRAND 


> 
a+ 


osed-circuit hydrostatic propulsion system. Drive has also been applied to industrial mobile equipment. 


START... STOP... REVERSE... Change speed with a single lever 








i static transmission offers many operational advantages to 

Te manufactu and user, including single lever control for 
lirection, infinitely variable speed range, dynamic braking, and con 
regardless of load (torque varies automatically). Applica 


ssibilities for this versatile system are almost endless 


THE SYSTEM is comprised of a reversing swashplate, variable displacement 
} 


1 


pump, a fixed displacement motor, and an oil reservoir. On the farm combine 
shown above the pump is driven by the combine engine and requires no separate 


power source. The fixed displacement motor drives through a three-speed gear 


box (emergency, working, transport) to differential and wheels 
HIGH-PRESSURE 


HOW IT WORKS. The functi f the variable displacement pump is to Lines 


convert the constant Output speed of the mbine engine to infinitely variable FIXED OFSPLACEMENT 


FLUID MOTOR 





power at the wheels. This is accomplish i by the reversing swashplate in the 
The position of the plate determines the quantity and direction of oil 
displacement motor. The swashplate is controlled by a single 


the fixed 


lever besice the operator. 


Once control lever is set for a certain drive speed, the hydrostatic transmission onve wens 


will maintain that speed regardless of load. On the combine this assures ground FINAL ORIVE 


speed matched to thresher load . permitting the operator to devote more 











time to other operations. 
, ; P , If you would like more information 

LEVER CONTROLS BRAKING. To Siow or STOP the wheels, the operator y t about the tina 

; i application possibilities of Sundstrand hydraulic 


; components and systems, write outlining your re- 
swashplate retards oil flow to fixe lisplacement motor, slowing the wheels quirements to: 


' 


simply moves the control lever toward neutral. Reduction in driving angle of 


Dynamic braking helps simpli upment design by eliminating all other ‘ 
: ‘ F : he ‘ © Mr. Ray Murphy, Application Engineer 
Draking systems except those nec 1 fo irking 


The new Sundstrand hydrostatic propulsion system described can be applied to SUNDSTRAND HYDRAULICS 
a wide variety of eq ipment now using mechanical transmission systems For SUNDSTRAND) 
DIVISION OF SUNDSTRAND CORPORATION 


quantity installations the system also compares favorably with mechanical 
) d ¢ 2210 Harrison Avenue + Rockford, Illinois 


Systems On a unit COSC Dass. 


126 








NEW 


PRODUCTS 





Components, tools and equipment for fluid power systems. For 
more information fill in and mail post card bound in this issue. 


SINGLE-ACTING CYLINDER 
... has 4%" stroke 


Designation: Model BI 


Features: For clamping, work feed- 
ing, or ejection. Ram pad suits cyl- 
inder to uneven surfaces 


Specifications: For 150-psi air, 500- 
psi oil or water. 1” bore “4 stroke 


” ram is drilled and threaded with 

16”-18 internal thread. Allows in- 
sertion of hardened face pad or 15- 
deg. swivel pad. Ram end has 7/16 
diameter wrench flats. Swivel or 
face pad has 4” adjustable length 

Superior Controls 
Chicago, Illinois 
e 300 on Time-Saver 


AIR VALVE 
. . « for quick exhaust 


Designation: Pneu-Trol Quick Ex- 


haust Valve 


Features: Air moving through in 
let port seats diaphragm’s center 
section, closes exhaust port, and un- 
seats 12 holes on diaphragm’s peri- 
phery. Combined area of holes ex- 
ceeds inlet port area. Air moves 


to cylinder. In exhaust cycle, cyl- 
inder return pressure builds up over 
entire diaphragm area. Pressure 
closes inlet holes, snaps center seat 
ing section off exhaust port. Op- 
erates in any position. Eliminates 


large-diameter piping and large se- 
lector valves. Smoother, faster cyl- 
inder operation. Wider application 
of air-powered motions. 
Specifications: For >” pipe sizes. 
Recommended pressures are 125 
psi maximum, 5 psi minimum 
Aluminum valve body. 

Auto-Ponents, Inc. 

Bellwood, Illinois 


e 301 on Tims 


TEFLON O-RINGS 
... in new sizes 


Features: 300 standard sizes in new 
SAE ARP-568 uniform dash-num- 
bering system for O-rings. Large 
selection makes fewer modifications 
necessary to adapt to standard 


equipment. Available in commercial 
surface, and Mirror-Finish surfacc 
(which provides more positive in- 
itial seal on O-rings). 
Chicago Gasket Co. 
Chicago, Illinois 
e 302 on Time-Saver Card 


HYDRAULIC DOUBLE PUMPS 
- ++ are vane type 


Designation: High Performance 


Features: One power source for 
two Circuits or greater volume with 
combined delivery. Replaceable car- 
tridge has all wearing parts, can 
be installed in 10 minutes. Op- 
tional flow control and relief valves 
can be made integral with small 
side of most pumps. Inlet rotates 
in 90-deg. increments. Five models. 
Four-bole SAE flange connections 


Specifications: Normal operation 
at speeds to 2000 rpm, pressures 


to 2000 psi. Capacities range from 
8 gpm in small section to 77 gpm 
in large section. 

Vickers, Inc. 


Div. Sperry Rand Corp. 
Detroit, Mich. 
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SEQUENCE CONTROLLER 
.-. switches 2 to 12 circuits 
in predetermined sequence 


Designation: SC-500 


Features: Electrically operated by 
pulses from limit or foot switches, 
relays, etc. Sequence repeated as 
long as pulses continue. Flexibility 
of sequence arrangement. 


Specifications: Normally takes one 
step in switching sequence per 
pulse. Available to take two or 
more steps. Size 314” x 4%” x 
714”. Switch contacts are pilot duty, 
3 amp, 115 vac. 


Warco Industries, Inc. 
St. Louis, Mo. 
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electrohydraulically speaking... 


how accurate, 
how reliable 
isa 


SSERVOSYSTEM? 














The servovalve is the prime determining factor of 
reliability and accuracy in a Servoactuation 
system. In a drive control system which 

includes servovalves, amplifiers, actuators and 
necessary power supplies, exceptional valve 
performance is required. Use of Moog's 
servovalve and unitized approach to system 
design insures maximum component performance. 








SERIES 71 SERVOVALVE 





SERIES 72 SERVOVALVE 


comparatively speaking... 

WHAT ADVANTAGES DO 
ELECTROHYDRAULIC SERVOSYSTEMS 
OFFER? 


. First and foremost, they provide dynamic 
response capabilities completely out of the 
range of any other types of control . . . Their 
range of dynamic response is much higher than 
the fastest pneumatic system . . 

The next important advantage offered is size 

and weight... the complete hydraulic 

system for all but the very low horsepower 

applications is lighter than any other type of 

powered control system . . . 

Third, the systems ore rugged. They can operate 
SERVOSYSTEMS INDUSTRY under severe environmental conditons."’* 


; *Bernord A. Johnson NCIH Article 13th Annuol Meeting 
WRITE FOR PE 170 “The Applicetion of Electro-hydrovlic Serve Volves to Industrie! Control"* 


MOOG SERVOCONTROLS, INC. INDUSTRIAL DIVISION cast aurora, wn. y. 
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NEW 
PRODUCTS 


AIR BRAKE 
SAFETY DEVICES 
. meet ICC regulations 


Designations: Hytrol Saftey Valve 
Hytrol Aire-Spring chamber 


Features: Safety valve 


against alr press Ire 


any part of system. System's other 
brakes can function as usual. Actua- 
tion of dual-diaphragm valve de- 
pends upon system's final pressure 
Operates from 10 psi to maximum 
compressor pressure. Operates with 
leakage rates as low as 5 cfm 
Vibration, truck, or road condition 
doesn't affect it. Fits any size air- 
brake lines for wheel-to-wheel or 
axle-to-axle protection. Spring 
chamber is emergency brake. Auto- 
matically applies brakes in propor- 
t110n tO aif pressure, at pressures 
starting below 55 psi. Wheel can't 


HYDRAULIC 


FILTERS 


for Hydraulic and Oil 


Re-circulating Machinery 


Capital Hydraulic Filter Units are 
smaller than ordinary filters but with 
filtering capacity equal or superior to 
many larger filters. Smal] size permits 
greater latitude in design, particularly 
where space is restricted. 

Capital Filter Units are designed with 
one-piece construction — no screws or 
nuts to work loose and be lost or mis- 
laid. Simple and easy to clean by any 
method 

Made from specially designed woven 
Mone! wire, with narrow corrugations 
presenting the greatest filtering area. 
Monel support supplies extra sturdiness. 


Capital Filter Units are made in 4 Types: 


* MONO-BILT 60 Mesh All Stainless Steel 
(Sump type). 

* MONO-BILT Standard All Stainless Steel 

* MONO-ECONO Mono-Bilt with Monel 
Metal Insert and Cadmium Plated Top 
ond Bottom. 


* LINE TYPE with Aluminum Housing and 
Mono-Bilt, one Piece Filter Unit. 


Built from Monel Metal they are im- 
pervious to rust and corrosion, 


(|[APITAL ENGINEERING & MFG. CORP. 


5836 SOUTH ASHLAND AVENUE, CHICAGO 36, ILLINOIS 


26 or 


move until safe air pressure is re- 
gained in system, or until brakes 
are manually released. Intsalled with 
any brake chamber V-band cou- 
pling. Becomes integral part of 
brake chamber. Tie rod prevents 
spring explosion. Full stroke of 


a 


brake chamber maintained. All 
moving pagts enclosed. Valve and 
chamber meet new California law 
and ICC regulations. 
Specifications: Valve weighs 20 oz 
Is 214” x 4” x 25%”. For —40 :o 
180 F. When mounted on vehicle, 
chamber weighs 20 Ib per axle 
Hydro-Aire Co. 


Div. Crane Co. 
Burbank, Calif. 
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VARIABLE-VOLUME PUMPS 
. . . in four models 


Designation: Models 6-5SOOL & 6- 
SOOR for 500 psi, 7 gpm; 6-1000L 
& 6-LOOOR, 1000 psi, 6.5 gpm 


7 


Features: Use movable cam ring 
for automatic adjustment of volume 
to demand. Maintain constant pres- 
sure 
DoAll Co. 
Des Plaines, Illinois 
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HYDRAULIC POWER CHECK 
. . . cushions cylinders 


Designation: Pow-R-Trol 

Features: Operating cylinder forces 
fluid through 1-way valve. Rate of 
flow governs cushion. Manually ad- 
justable. May be furnished with 
air or solenoid-actuated pilot valve 
to provide stop checking or skip 


Continued on page 56 
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RACINE- 


FEATURES 


@ Design conforms to J.I.C. 
standards 


@ High flow capacity 


®@ Direct or remote pilot pressure 
operation 


@ Throttling end caps for 34” 
and I!/,” sizes 


@ Oil immersed solenoids 
available 


® Sub-plate mountings on all 
sizes 


VERSATILE 
4-WAY HYDRAULIC 


DIRECTIONAL CONTROLS 


From a design and operational consideration these 
RACINE-SECO valves are the finest directional con- 
trols made. Compact streamlined design — dust 
proof construction. RACINE-SECO 4-way valves are 
available in single solenoid spring return and dou- 
ble solenoid standard action or spring centering. 


Sizes 4", °4” and 114” up to 2000 psi. 


Write for RAcINE-SECO Catalog No. 59-A describ- 
ing our complete line of Hydraulic Equipment. 


RACINE HYDRAULICS & MACHINERY, INC. 


RACINE, WISCONSIN 


One Source — One Responsibility for all your hydraulic needs, 
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Peuble - Seal NEW 


e a & PRODUCTS 


¥ 


jamesbury-— 


Ball Valves checking. For air, oil, or water cyl- 


inders. Stainless steel or aluminum 
components. O-rings seal end caps 
Single-action models provide for- 





STYLE 


“H” SERIES 
ward or reverse action. Double-ac- 
tion models available in larger 
HIGH PRESSURE sizes 


3000 TO 4500 P.S.! Specifications: For strokes to 20”, 
operating pressures to 3000 psi 


‘J ye 
@ Pressure range: high vacu- Double - Seal Appco Div. 
Ta Pokorny Industrial Products Co. 


um to high pressure 
Cleveland, Ohio 


® Virtually leakproof and in- 

destructible in service BALL VALVES role 307 
@® Temperature range:—320°F 

to + 400'F* WIPER & SCRAPER RINGS 


* Eight sizes '4" through 2”— « « fer reds from V2" te 6” 
available in both pipe and 7 
tubing threads Designation: SC Wiper Scraper 

@ On-Off service, quarter- Seal 
time, full flow construction Features: Thin brass (other ma- 

terial available) scraper ring and 
synthetic rubber wiping member 


a unique, compact, single-piece body of rugged design which permits 
wide high-pressure, high-vacuum applications, especially recommended 
for hydraulic equipment and the handling of compressed gases or hazard- 
ous fluids. Cryogenic (low temperature) uses are also feasible with 
extended bonnet adaptation. Available in Straight Tubing or Standard 
Pipe Thread as catalog items. Flanged valves available on special order. 


clamped into steel shell. Scraper 
4 In. — ‘2 In. %4 In. — 2 In. ring OD has enough play for off- 
4500 PSI (— 20°F to +-160°F) 3000 PSI (— 20°F to +-160°F) center rods. Scraper ID slightly 
under rod size. No special machin- 
ing for grooves or retaining rings 
in steel cylinders 

Chicago Rawhide Mfg. Co. 
Chicago, Illinois 
e 308 on Time-Saver 


Jomesbury Style “H” Double-Seal Ball Valves are available in Carbon 
Steel, 303 and 316 Stainless Steel. 
TEFLON”, Special Nylon or synthetic rubber seats and seals. 


Selection of valve seats and seals determine the temperature and pressure ratings 


For more 


NEW. PRODUCT reviews 


Write for Materials and Pressure Specification Sheets for Style “H” series 
for performance data. 


JAMESBURY CORP., 72 NEW STREET, WORCESTER, MASS. 
564 Distributors in Principal Cities furn to page 126 
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LEATHERS 


in Design 
Engineering 
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Garlock leather packings are formed with minimum radius at heel to assure ionger 


service life against cold and hot water, oils, air or fire-safe phosphate ester fluids. 


Under many service conditions leather 
packings do a much better job than other 
materials in preventing leakage of 
hydraulic and pneumatic media. 


Low Coefficient of Friction— Leather 
materials retain lubricants, create less 
than half the friction of other common 
packing materials. Lower friction means 
smooth easy movement and long 
service life. 

High Tensile Strength—Leather pack- 
ings will withstand the highest operat- 
ing pressures and shock loads because 
of their interwoven natural fiber 
structure. Average strength measures 
3000 PSI. 

Lower Cost—-Based on longer service 
life and fewer overhaul or repacking 
jobs, leather packings save you in 
reduced downtime and maintenance 
labor. 


Will Not Score or Abrade—In rough 
unfinished cylinders, leather will polish 
metal surfaces which they contact, 
will not abrade under conditions which 
would destroy other packing materials. 
Long Storage Life—Leather will not 
deteriorate due to oxidation or sun- 
light. They can be kept in stock in- 
definitely without loss of essential 
qualities. 

In any of three leathers——-BITAN*, 
Chrome, or Oak—Garlock can furnish 
all shapes, sizes, and designs of leather 
packings for hydraulic use. They’re 
made in a modern packing plant which 
maintains highest standards of quality. 
Molded Cups, “U” Packings, “‘V”’ 
Packings, Washers, Gaskets, Discs, 
Flange or Hat Packings are some of 
the more commonly specified types. 
Sizes range from !<” O.D. leather 
washers for needle valves to 99” O.D. 
“U” Packings . . . rubber, plastic or 
wax impregnations. 


GAR LO 


June, 1960 


Contact your Garlock representative at 
the nearest of our 26 sales offices and 
warehouses throughout the U.S. and 
Canada. Or, write for Catalog AD-121, 
Garlock Inc., Palmyra, N. Y. 
Canadian Division: Garlock of Canada 
Ltd. 

Order from the Garlock 2,000 .. . two 
thousand different types of Packings, 
Gaskets, Seals, Molded and Extruded 
Rubber, Plastic Products 


*Registered Trademark 





LE RO! 50S2 was installed be- 
cause Bowes couldn't afford 
compressor downtime, says Mr 
LaFara. Air-cooled unit can be 
used indoors or outdoors — 
needs no plumbing 


FINISHED TIRE REPAIR 
SECTION is inspected 
Compressed air now per- 

mits automatic spraying of sec- 
tions with liquid latex as they 
pass through booth at left. Pro 
duction increased at least 25% 


This plant 
minimizes 
the risk of 


“no air - 
no work” 
with a 


LE ROI 50HP STATIONARY COMPRESSOR 


A dependable compressor headed the list of critical needs when Bowes Seal Fast 
Corp., of Indianapolis, Ind., merged two plants under one roof. A Le Roi 50S2 
two-stage compressor provides this vital dependability . . . and all the compressed 
air needed to produce over 2000 various items for the upkeep of cars, tires, and tubes. LE ROI 


James S. LaFara, Plant Manager, reports that the Le Roi unit delivers 210 cfm 
at 125 psi... operates 75% to 80% of 8- to 16-hour production days, five days a 
week, and supplies almost 100% of all the compressed air needed. Down-time, he STATIONARY 
adds, is at a minimum, and maintenance costs are below those of two smaller 
compressors which the Le Roi replaced, and which now serve only as standby units. 


Look what this Le Roi 50S2 does! It provides air to spray tire-repair sections COMPRESSORS 


(boots) and tubeless-tire repair plugs with a mixture of liquid soap and water. 
The unit powers latex spraying machines, and blows scraps from tube-patch cutting 
machines. Other uses include air for lead moulding equipment, nut-driving units, 
cleaning vents on chemical filling machines, and for the plant’s fire-protection system. 
Are you looking for a “dependable” compressor? Check the complete line of 
Westinghouse unit-type and Le Roi stationary air compressors — from 14 to 
100 hp. Contact your Le Roi distributor, or write to Le Roi Division, Westinghouse 
Air Brake Co., Milwaukee 1, Wisconsin. sc-o8 


PORTABLE AND TRACTAIR® AIR COMPRESSORS @ STATIONARY AIR COMPRESSORS @ AIR TOOLS 
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GEAR PUMP /MOTORS 


One of the 

new heavy duty 
gear pump motors 
designed for high 
continuous rating. 


Within the wide range of the KEELAVITE G 
SERIES of GEAR PUMP/MOTORS, there is a 
unit suitable for any industrial use. Used as 
pumps, output ranges from 2.25 gpm. to 180 gpm. 
Motor torque ranges from 10.5 Ib. ins. per 100 
psi to 785 Ib. ins. per 100 psi. 


All of the KEELAVITE PUMP/MOTORS 
conform to a high standard of workman- 
ship in manufacture, and are reversible 
without alteration in assembly. The 
whole range stems from six basic sizes 
and common components are used 
within each basic size. All units incor- 
porate roller bearings. 


THE RECOGNISED AUTHORITY ON 
HYDRAULIC POWER TRANSMISSION 


2G —5 —3 S'S ee 


For full details write to— 


KEELAVITE HYDRAULICS LTD, ALLESLEY, COVENTRY 
Telephone: Meriden 441 








Cuts Air-Valve Size 67% 
with New Design 


Also Boosts Performance, Life, 
and Ease of Service 


A remarkable new line of pilot-operated 
MAC 


space requirements to ' 


air-valves—the series 300—cuts 
of that normally 
required for valves of equal capacity 
rating 

Not only is the valve extremely simple 
in operation, reducing cost, but the three 
moving parts can be replaced in a mattet 
of 1 to 2 minutes without special tools 
Life of moving parts is rated at 30,000,000 
cycles, minimum 
lhe story of how this was accom; lished, 
with valve sizes and specihica- 
Bulletin #300A 


Air Controls 


together 
tions, is contained in 
available from Mechanical 


on request 


The space you 
save with 
MAC valves 




















A MAC valve 

of the same 
capacity will 

fit into this notch: 


New Solenoid Boosts Valve Life 
—Virtually Foolproof, it also 
has Lighter Draw 


] 


Ago 
py 8 


MAC VALVE 
VALVE B 


VALVE D 


VALVE E 


A virtually failure proof solenoid which 
can be completely assembled or taken 
apart without any tools—but which can’t 
be assembled wrong has been developed 
by Mechanical Air Controls. It has no 
welds to break or crack. It has no screws, 
nuts, bolts or other fasteners to work 
loose. It has a fully encapsulated water 
and oil resistant coil. There is no wiring 
through air valve body. The connections 
just plug in. The entire assembly floats 
on rubber mounts, the rubber being in 
shear. The solenoid has a lower draw 
because of the lighter push required. The 
design provides for both locking and 
manual jogging. It is standard on every 
MAC series 300 air valve. 


TIME 
to fill and exhaust 
a given volume to 
specified pressure 
for solenoid valves of 
the same size rating. 


(These tests were made 
by an independent 
2 organization.) 





advances in 
PNEUMATICS 
MAC 


designing an 
air valve... 


There are two ways to design air- 
valves. One is for a specific job, and 
no more. For example, a valve in a 
missile usually has to function only 
once. Wear life is no problem. The 
other way is to design a valve for the 
toughest job it might face and then 
use it on easier jobs, too. 

Any engineer would prefer the 
second way, but he wonders “Won't 
it cost too much?”’; or “Won't I be 
criticized for providing more per- 
formance or life than needed?” 

His worries are pointless. The 
second way doesn’t have to cost more. 
Extra performance and quality can 
be a free “plus.” If you design air- 
valves for the TOUGHEST jobs they 
can encounter (as we did at MAC) 
you can naturally get a simpler, more 
compact, easier-to-service valve; plus 
extra performance reserve—all AT 
LOWER COST. 

Why? Once the valve licked the 
toughest application—where speed, 
reliability, serviceability and life were 
MOST vital—we simply standardized 
for mass production. That’s how we 
wound up with a better and lower 


cost valve . . . the series 300. 


President 


MECHANICAL AIR CONTROLS, INC. 


10030 Capital, Oak Park © Detroit 37, Michigan 
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Now! FREE CUSHIONS: 


Compare these prices! 
112” Bore — $29.95 314" Bore — $46.40 


2'2"" Bore — $37.80 4” Bore — $53.35 


-D LJ R A an a [ F Ee Prices slightly higher West of Rockies. 
C Y L, | N D E R * Write for complete Mead Air Power Catalog 
MEAD SPECIALTIES COMPANY + 4114 N. Knox, Dept. 160 Chicago 41 
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SMALL CYLINDERS 


Steel cube has honed ID. U-pack- 
ings. Bronze heads and piston 
Hard chrome rod. For air to 250 
psi, hydraulic to 750 psi. Bores are 

5”’, 1”, and 1 3/16”. Paragon Mfe 


Corp., Cleveland, Ohi 


400 


HOSE & HOSE ENDS 


pressure, medium 
pressure, medium high pressure, 
high pressure and spiral wound 
hose. Data on type of hose for wide 
range of chemical agents, pressures, 
bend radii, and temperature limits 
Selection data on hose ends. As- 
sembly instructions. Weatherhead 
Co., Ft. Wayne, Indiana. 


» 401 T 


Covers low 


FLOW REGULATOR 


Controls flow as low as 35 ccpm 
High-sctrength, heat-treated, cast 
aluminum body. Hardened steel in- 
ternal parts. For panel mounting 
Can be installed in test stands, or 
bracket-mounted. Built-in check 
valve for free flow in reverse di- 
rection. Adjustable berween 2 
90 cipm. Fluid Power Acessorte 
Inc., Glenview, Illinois 


402 


and 


MARINE HYDRAULIC 
PUMPS, FLUID MOTORS 


Constant and variable-volume 
axial-piston pumps to 115 gpm 
Loaded shaft bearings keep effects 
yf outboard loading from reaching 
pump’s inner workings. No unbal- 
ince of twisting to unseat cylinder 
barrel from port plate. Fluid motors 


to 373 in.-lb. per 100 psi. Contin 





uous service to 3500 or 5000 psi 
Pumps available with built-in re- 
plenishing pump (to supercharge ), 
pressure control and forced circu- 
lation (to cool), and relief and re- 
plenishing valves. Meet MIL-P- 
17869A.. Bulletin 202 has charts, 
photos, cutaway drawings. Outlines 
marine uses of pumps, motors, and 
valves. 12 pages. Denison Engineer 
ing Div., American Brake Shoe Co.. 
Columbus, Obio. 


403 


CARTRIDGE-TYPE 
CONTROL VALVES 


Valves put inside cylinder, mani- 
fold, or even control han le Four- 
page bulletin pictures 


scribes four Ve” and 4” models. 
Drawings show different ways of 
operating valves. Valves save space, 
time, weight. Simplify design. 
Humphrey Products Div., General 
Gas Light Co., Kalamazoo, Mich. 
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STAINLESS STEEL & 
HIGH ALLOY TUBING 


Catalog has data on 12 types of 
tubing and piping. Engineering data 
section explains joining methods, 
welding and bending techniques, 
and installation hints. Materials 


of publications 
ader service card 


analysis. Size ranges given. Burst- 
ing and test pressures. Theoretical 
weights of stainless steel tubing 
Corrosion data. Welded tube mill 
limits. Temperature conversion ta- 
ble. 48 pages. Trent Tube Co., East 
Troy, Wis. 

cole 405 


SPECIAL RUBBER 
COMPOUND 


Special rubber products com- 
pounded and molded to specifica- 
tons—tO resist temperature ex- 
tremes, acids, alkalies, petroleum 
derivatives, abrasion, vibration, 
paints, varnishes, and solvents. Sili- 
col silicone rubber won't melt or 
harden at high temperatures. Chem- 
ical stability over 650 F range. Re- 
sists weather, arcing, ozone, and 
fungi. Some Silicols have same 
shrinkage as organic rubber. Can 
be compounded for high strength, 
low compression set, low moisture 
absorption, extreme low tempera- 
ture, and high aging resistance. No 
plasticizers or anti-oxidizing mate- 
rials. Sheets for die-cutting and 
fabrication by user. Nylon and 
glass-fiber-impregnated Silicol 
available for custom compounding 
Bulletin C-60 describes facilities 
Shows examples of custom jobs 
Colonial Rubber Co., Ravenna, 
Ohio. 
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ELECTROHYDRAULIC SERVO 
COMPONENTS & SYSTEMS 


Summary of principles and po- 
tential applications of electrohy- 
draulic servocontrol mechanisms. 
Describes types and applications of 
servovalves. Case histories. Dia- 
grams and drawings. Shows line of 
industrial components. Moog Servo- 
controls, Inc., East Aurora, N. Y. 
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... it’s a no-spill valved coupling by Snap-Tite!” 


The 15 Series valved coupling automatically snaps off the flow of 
the most volatile fluids when disconnected—with no leakage. 


To use Snap-Tite Valved Coupling: : Snap-Tite’s 15 Series valved coupling contains valves in both sec- 
; tions. Thus, the only fluid lost is that which clings to the outer 
metal surfaces. This coupling meets military specifications and can 
be used with fuels and other fluids to 3000 psi working pressure 
and 400°F. Sizes: 4”, Yo”, 34”, 1” in 6061T6 aluminum anodized; 
34” in steel (electroless nicke! plated), and 6061T6 aluminum. 
- . Snap-Tite can provide the right valved coupling—with quick off-on 
CONNECT—Full flow instantly: action wherever coupling or shut-off is required—for most any use, 


most any fluid. 


For more information, write ¢ 


for Snap-Tite Catalog #15 
Snap-Tite representatives in 
all principal cittes 


: DISCONNECT—Stop flow instantly : 


UNION CITY, PA. 
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DOLLINGER | 
DRY FILTER SPECIALISTS 


FOR 39 YEARS 


}____]. 
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ALL NEW DESIGN... 


Filters for Sump Pumps and Hydraulically Operated Equipment 
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AT A NEW LOW PRICE 


June, 1960 


Dollinger Sump Filters are priced lower than com- 
petitors’ filters for the simple reason they have 
been specifically designed for your needs. Leading 
hydraulic equipment manufacturers have already 
standardized on these filters for their products. 


Molded End Seals Reduce Cost 


New method of manufacture results in lower pro- 
duction costs. Special plastic impervious to all 
synthetic oils, mild acids, coolants, and water to 
300° F. 


One Piece Construction 


Positive protection against dirt, sludge, rust and 
abrasive particles causing pump failure. 


Exclusive Radial Fin Design 


Permits larger filter capacity in smaller area. 
Models are available in either 60 or 100 mesh 
screen depending on efficiency desired. 


Eight standard sizes are available with capacities 
from 5 to 100 GPM. Get complete details; write for 
Sump Filter Bulletin 330. Dollinger Corporation, 
65 Centre Park, Rochester 3, N. Y. 


<n 





___ <r DOLLINGER 


LIQUID FILTERS «+ PIPE LINE FILTERS « INTAKE FILTERS 
7 ie HYDRAULIC FILTERS + ELECTROSTATIC FILTERS « MIST 
COLLECTORS + DRY PANEL FILTERS + SPECIAL DESIGN 


FILTERS « VISCOUS PANEL FILTERS « LOW PRESSURE FiL- 
TERS « HIGH PRESSURE FILTERS « AUTOMATIC VENTILA- 
TION FILTERS « NATURAL GAS FILTERS © SILENCER FILTERS 
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300 HOUSINGS PER HOUR 
produced on Greenlee machine— “CTT mum @ 


with assist from MICKERS. hydraulics Peas 


Here's a Greenlee transfer machine that produces 300 steering gear housings Tt | bl eon® 
per hour while performing a total of 114 close tolerance machining operations. g = =n 
This outstanding performance record is achieved because the machine combines 
advanced design ideas with the best available components. 





Self-contained Vickers hydraulic power packages provide controlled power 
for clamping the pallet-mounted workpieces in precise position at each work 
station, driving transfer mechanisms and for movement of certain machine heads. 
These power packages are designed to JIC (Joint Industry Conference) standards 
which means easy maintenance and minimum downtime to you. 


Vickers offers you power packages, either standard or custom engineered that 
provide an almost unlimited number of choices to meet your specific technical 
requirements. You can choose from the broadest product line in the industry any 
combination of controls for use with single, double, two-pressure or two-stage pumps 
(the latter for pressures to 2000 psi), and for variable and constant delivery pumps 
to 5000 psi. Your choice of components will be packaged with the size or shape 
reservoir best suited for your job. 





Whether the Vickers power package you choose is standard or custom 
engineered, you save money and time because it comes ready-to-go—designed 
and assembled to the highest standard of quality by hydraulic specialists. 

Get more data by writing today for Bulletin 5001C or by consulting your 
nearby Vickers application engineer. 


VICKERS INCORPORATED eam 


DIVISION OF SPERRY RAND CORPORATION 





Machinery Hydraulics Division 
ADMINISTRATIVE and ENGINEERING CENTER 


Department 1474 » Detroit 32, Michigan 


* FINISH r {4 } FINISH sap 


BORE t = } Bore 


a ROTATE 90 


Vickers power packages supply fluid 
energy for fast, precise, automatic 
clamping, transfer and head move 
ment at station locations marked 
with asterisk 


a 
- 


TRANSFERS 
4 PALLETS 
AT A TIME 
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Hydraulics 
®Pneumatics 
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cine 
atrolled 


@ By F. J. CIZEK, Staff Engineer, Industrial Controls Section 
Bendix Corporation, Detroit, Michigan 


A numerically controlled machine tool gets its instructions from 
punched or magnetic tape. In a typical system, a photoelectric 
tape reader reads a block of information on the punched tape 
and temporarily stores the information. An interpolator then takes 
information and generates command pulses for each axis of motion. 

The number of pulses generated for each axis is proportional to 
the distance the machine slide must move. The pulse rate is pro- 
portional to the slide's speed. 

Feedback devices (quantizers) are attached to each machine 
slide. They measure the slide movement and produce feedback 
pulses. Each feedback pulse is equal to the same distance as a com- 
mand pulse. 

Error registers for each machine axis, receive command pulses 
from the interpolator, and feedback pulses from the quantizer 
through a synchronizer. These signals are compared and their ac- 
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cumulated difference (error signal) is trans- 
mitted as a voltage to a servo amplifier. After 


IGH performance, numerically controlled machine 

tools have a servo system which can change direc- 
tion and velocity fast, with minimum error. 

\ typical system from the summing junction for- 


ward, is shown in Figure 1. 


amplification and compensation, the voltage 
drives a torque motor, servo valve, and hy- 
draulic actuator (motor or ram). This actuator 
drives the load. 


Using LaPlace transforms, the forward loop trans- 
fer function from the valve spool to the quantizer is: 
6,(s) 
K3Ga | s) - 
X,(s) 
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FIG. 1. BLOCK DIAGRAM and mechanical arrangement of a typical machine tool, servo system. 
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Ks [as +Bs+1) 
———$_$_—__—__—_— (1) 


s(ys* a fs* a es* + 7S aa 1) 
where: 6, — Output position, counts 
Spool position, inches 
Gain factor (including gear ratio, 
valve gain, motor displacement, pulse 
value) 
a, B, y, ¢, 6 Damping factors, inertia factors, and 

time constants. 


The torque motor-to-spool transfer function for a 
typical, constant pressure, servo valve can be approx- 
imated by the linear, third order system: 


X,(s) K, 


K,Go(s) - 
A(s) (As? + Bs? + Cs+ 1) 


where: K, — Gain and conversion factor 
Ay Differential current, ma. 
A, B, C, = Torque motor parameters and time con- 
stants. 
The forward loop, electrical network and amplifiers 
can be represented by: 
Ay KK; (Tes 4+ 
KG; (s) -- 
é Tis + 1 
where: — Position error, counts 
Conversion factor (including amplifier 
gain) 
Conversion factor 
Overall gain factor 
T,. Te = Time constants, seconds 
If each of the elements is isolated, overall, open-loop 
transfer function is: 
6,(s) 
(,,.(s) 


& (s) 


K,K\Ks/G;(s) x Ge(s) x Gs(s) ] (4) 


This gives a picture of system dynamics. 


e Following error—Consider K\K, as the servo 
drive and load gain, or simply hydro-mechanical gain, 
Kua. If K, is defined as the value of sG, (jw) as o ap- 
proaches O, then. 

K, = K,Kuw [Sec*] (5) 
This describes the contour-following error. Carrying 
this further: 


_ = 


K, 
where: 
€. Steady state following error, counts 
V.. = Steady state velocity, counts/second. 


Many practical hydraulic systems have K, values 
over 3000. 

For a hydraulic servo in which Kyy is 667 pulses/ 
sec/ma and gain factor K, is 6 ma/pulse, K, is 4000 
sec'. Following error is then less than 2 pulses at 90 
ipm. 

This example is from an actual system in which the 
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FIG. 2. ENLARGED PEN RECORDING OF CLOSED LOOP 
TRANSIENT RESPONSE of 20-ton milling machine slide. Above, 


with network initially installed. Below, after network change. 


pulse value is 0.0002 inches. The servo drives a slide 
which weighs over 20 tons. Closed loop, transient re- 
sponse to a step of velocity and steady state error are 
shown in Figure 2. This response was measured at 
the input to the servo amplifier (refer to the block 
diagram, Figure 1). 


e@ Load force sensitivity—Another useful system 
parameter is load force sensitivity. The transfer func- 
tion for the relation between spool movement and 
axial force at the slide, with zero output motion is: 
Fy, (s) K..K 
K,G,(s) = - —— (7) 
X,;(s) (a + bs) 





HYDRAULIC SERVO PERFORMANCE where: Ky = Overall gain factor 
K, = Valve gain 
K = Gain and conversion factor 
a, b = Hydraulic system parameters 
F,, = Axial force at the slide, pounds 
Combining equations (2), (3) and (7): 
F,(s) 
Gr(s) = ——— 
&(s) 
= K,K\K,[G,(s) x Go(s) x Gy(s)] (8) 


Considering K;K, as hydro-mechanical force gain, Kur 
and defining Ky as the value of Gr(jw) as w ap- 
proaches 0 in equation (8), the force constant, Ky, is: 
Ky — K, Kur lb, ‘count (9) 
In terms of stiffness, units of equation (9) can be 
converted to lb/inch, giving a possible value for hy- 
draulically driven machines over 20 x 10° lbs/in. 
The two constants, K, and Ky affect the machine 
tool performance at low feed rates and in the presence 
of large forces, respectively. For machine tools espe- 
cially where feedback is from the slide (such as a rack 
and pinion), the higher these values, the smoother the 
slide operation, and the smaller the following error. 
Equations (7) and (9) show that the valve, torque 
motor, and amplifier must have large gains for high 
values of Ky. Also equation (7) shows that parameter 
a should be small. This is directly proportional to hy- 
draulic actuator leakage, and inversely proportional to 
} actuator displacement. Obviously, a small leakage and 
} large displacement combine to increase Ky. 
} Referring to Figure 2 (top), it takes more than one 
| second for the servo to reach 60 ipm after a velocity 
| step input. The dotted curve shows approximately the 
meee ' actual instantaneous position error during the time of 
S error register saturation. For some contour applica- 
Frequency ~cps tions, this total error may be too large, and the time 
of recovery too great. The lower curve of Figure 2 
shows the same system modified by changing the net- 
FIG. 3. OPEN LOOP FREQUENCY RESPONSE CURVES work to have an increased response. 
a lathe type machine tool slide at average speed and load. Instantaneous maximum position error and the time 
constant have been reduced. This has been done at the 
expense of lowering K, as shown by the slightly higher 
following error. 
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e@ Performance limitations—There are perform- 
ance limitations in all systems, or time constant and 

maximum error could be reduced without bounds. 
What are these limits? Servo stability is the most 
important. This depends on all elements, but in ma- 
Raews chine tools the drive, slide, and feedback are the most 

(+) direction-+—+ + ’ critical. 
tt + t-p4 Before the loop is closed, certain stability criteria 
pet eee TT | must be applied to the open loop dynamics. 

rT itty Referring again to equation (4), several stability 
ae Bees criteria can be applied to this equation. However, if 
_ eee T Te 44 we apply the one that states the compensated open loop 
| oeity step. 1 1 TT? : oy frequency response must have a positive phase margin 
“ff © a aa at 0 db, it must reach this point before a phase shift of 
hating: 180°. Remember, the 180° phase angle is an important 
determinant of system stability. Components which 
contribute most to phase shift are represented analyt- 
ically by equations (1) and (2) which combine to 


Z 


FIG. 4. CLOSED LOOP TRANSIENT RESPONSE for machine 
slide of Fig. 3 
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SUPPLY PRESSURE VARIATION—A constant sup- 
ply pressure is nearly impossible because pow- 
er source dynamics are in the system. Tests 
show that for a well bu’: power supply regu- 
lated by a simple relief valve, with small in- 
puts, supply pressure variation is less than 
10% (sometimes less than 5%). This varia- 
tion does not affect the 180° phase point 
significantly. A sudden, large movement of 
the valve spool will drop supply pressure in- 
stantly, but with proper design, this drop can 
be minimized so it has little effect on system 


response. 





TEMPERATURE—An oil temperature variation 
from 90 to 120 F does not affect the 180° 
phase point. 


VALVE AND TORQUE MOTOR HYSTERESIS— 
With today’s high performance, precision valves 
and their low hysteresis (total band of less 
than 3%) this is negligible in most cases. 








HOW HYDRAULIC COMPONENTS AFFECT SYSTEM PERFORMANCE 


DIRT—A small particle of dirt or metal can 
severely reduce valve response. Good filters 


are necessary either in the valves, at the power 
source, or both. A new system should be 


flushed before use. 





RAM OR MOTOR FRICTION—Negligible in most 
eases. Anticipated effects of negative friction 
have been analyzed, though negative friction 
tests have not been made, it has caused no 
instability on highly sensitive machines. 





OIL VOLUME UNDER COMPRESSION—Oil vol- 
ume under compression is a major factor in 
performance since it adds compliance to the 
system. It depends on oil volume in passages 
between the valve and actuator (motor or 
ram) in the actuator itself, and in the lines to 
the valve. One may use, for example, the ram 
with its large cylinder volume and thus a 
cor:pliant spring or a motor-gear-box-lead 
serew where the lead screw and its axial de- 
flection become the compliant element. 

Oil volume in the lines ahead of the valve 
contribute supply pressure variations. 





PHASE SHIFT DUE TO VALVE AND TORQUE 
MOTOR—Even with the highest performance 
valve, this phase shift can be significant, espe- 
cially in low performance systems. Such a valve 
can cause 10° phase shift at 10 eps with a sys- 
tem pressure of 500 psi or less. To decrease 
this phase shift pressure could be increased, 
but sometimes this is uneconomical. 








6.,,(s) 
— K3K;[Go(s) x G(s) ] (10) 
A;(s) 


These were also used to derive equation (4). Figure 3 
is a sample plot of equation (10) for a lathe type ma- 
chine tool slide, presently in production use, for a par- 
ticular set of conditions of average speed and load. 

The frequency response curves are based on the 
Small Perturbation Theory. The plot is for one region 
of hydraulic motor and valve operation. Actual test 
points are also shown. These curves show that 180° 
phase shift for the valve, motor, and drive is at a fre- 
quency of 32 cps on the analytical curve. In general, 
the higher this frequency, the greater will be the servo 
closed loop response. From this, the best approximate 
settling time for a step input of velocity for this 
closed loop would be estimated at about .15 seconds. 
The discrepancy between test results and theoretical 
results in Figure 3 is because average speed and gain 
during test were not exactly those assumed for the 
theoretical analysis. 

The closed loop transient response for the machine 
of Figure 3 is shown in Figure 4. Settling time is ac- 





tually .5 seconds. This is more than the open-loop plot 
estimate because of the margin of stability desired. 


e@ Parameters affecting phase shift—For the hy- 
dromechanical elements, in strictly linear cases, damp- 
ing, springs and masses determine the 180° phase an- 
gle frequency. Because no machine tool is strictly 
linear, gear teeth inaccuracies, backlash, friction, hy- 
steresis, and variations in supply pressure and flow 
should also be considered. Valve and hydraulic power 
supply characteristics also affect this frequency. The 
frequency response data in Figure 3 are for one region 
of operation, so pressure-flow relationship of the valve 
and motor combination show a greater phase shift at 
higher speeds or in another region of operation. 

Even though the frequency response method using 
the Small Perturbation Theory does not hold for large 
magnitude inputs, it gives a good indication of actual 
response when used on a region-to-region basis. If a 
system is stable for all regions, it can be assumed 
that it will be stable for the entire range of operating 
conditions. This assumption works well for most ma- 
chine tools. Where the assumption cannot be made, 
some non-linear method may be used. Digital or an- 
alog computer studies can also aid in solving these 
problems. vvv 




















Electrohydraulic servovalves 
in industry 


@ By HARVARD B. KOLM, Wanager, Industrial Division, Moog Servocontrols, East Aurora, N. Y. 


PART 1 


TYPES OF SERVOVALVES 


Electrohydraulic technology and components were originally devel- 


oped to solve guidance and stabilization problems in missiles and 


supersonic aircraft. Many of the advantages for airborne application 


are now earning servovalves an important place in industrial control. 


LECTROHYDRAULIC control systems transform 

low power electronic signals into motion or force. 
For instance, they permit converting electrical guid- 
ance signals into aircraft control surface displacements, 
or electrical voltages from punched tape readers into 
machine tool cutting positions. They have extremely 
fast response, low weight and small size in comparison 
to electromechanical systems using motors of equiva- 
lent power. Other advantages are wide speed and force 
ranges, high accuracy, and long life. 

In a typical, manually controlled hydraulic system 
an operator controls speed and direction by observing 
machine motions and correcting with a hand-operated 
valve. This control could not be duplicated electrically 
until the servovalve was developed. Solenoid valves 
can control direction, but cannot vary speed continu- 
ously because they have fixed operating positions. 


PROPORTIONAL SERVOVALVES 


These are designed to control flow, load pressure 
or a combination of both, proportional to an applied 
electric signal. Although many custom designs have 
been developed for particular applications, the follow- 
ing basic types handle most industrial applications: 


@ Flow control servovalves—These are the most 
common in industrial use. Oil flow to and from a 
motor or cylinder is metered in proportion to an elec- 
trical signal, and in a direction corresponding to the 
polarity of the signal. An applied signal results in a 
proportional displacement of the servovalve final stage 
spool. The basic flow equation for a 4-way valve, 


(PP, 
On Kh [a 
\ 2 


shows that flow is proportional to the metering area 
uncovered by the spool, and the square root of pres- 
sure drop across the valve. Because of this, flow 
through the servovalve decreases as load pressure in- 
creases. When the load pressure equals supply pres- 
sure, flow is zero. 

Two-stage flow control servovalves use the first stage 
( or pilot stage) to proportionally boost the force from 
an electrically actuated force (or torque) motor. The 
spool driving force is opposed by spool-centering 
springs and a flow reaction force which tend to re- 
center the spool. The flow reaction force (Bernoulli 
force) influences the flow-versus-load pressure char- 
acteristic and may be used to gain some degree of 
independence from pressure drop. 

Flow control servovalves are used mostly in sys- 
tems which maintain position proportional to an 
electrical reference voltage. They are sometimes used 
in force servomechanisms and in velocity control 
systems. With the cylinder ports blocked, a flow con- 
trol servovalve can develop full system pressure across 
a motor or cylinder with the application of only a 
fraction of rated signal. This characteristic, known as 
static pressure gain, may be tailored by the use of 
spool metering edge alignment (overlap and under- 
lap) and by the spool’s fit. The high static pressure 
gain of a flow control servovalve makes possible high 
stiffness in a position servomechanism. 
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FLOW CONTROL SERVOVALVES AND CHARACTER- 
ISTIC CURVES. 


e@ Pressure control servovalves—These control 
differential pressure across a motor or cylinder (load 
pressure) in proportion to an applied electrical signal. 
The first stage develops a differential pressure propor- 
tional to the applied signal like a flow control servo- 
valve, but the second stage has no spool-return springs. 
Instead the spool ends have stub shafts which provide a 
second pair of spool end areas. The differential pres- 
sure from the first stage is applied to one set of areas 
and the remaining set is internally connected to the 
cylinder ports. 

As a signal is applied to the valve, the spool moves 
until the load pressure acting on one set of areas bal- 
ances the force created by the first stage. The flow re- 
action force also acts on the spool and enters into the 
force balance as flow passes through the valve to the 
load. Spool force created by the first stage must coun- 
ter-balance both the force due to load pressure and 
the flow reaction force. As a result, the constant signal 


characteristic curves depart from the ideal vertical. 
This is called droop. Flow characteristics must always 





1960 





TIMI DADO Tw 
















































V 4 taal i Ws 








T 
Nt 























A 


Yt. 













f i Nozzles 


Intet 
7 Sorifices 






Y 
J 


























































































































Return Pressure 
Piston Piston 
= a 
~J > 
im se 
yee 
Pressure droop —o| laos 
V/ 
— +5 a +— 
Current / 3 iN 
+—— (portion of rated) o—<3 + 
3 ? pressure 
- -F -$ (portion of rated) 
oe 
me 
rey “ 
pate +} 
| \ 
| ™ \ -3 
J vn * \ | 
| Semecoeifew TS al 
or y AY 
“~~ i PSS \ 
L <= 


~ 


PRESSURE CONTROL SERVOVALVE AND CHARACTER- 


ISTIC CURVES. 





be within the square root characteristic curve defining 
maximum metering area. 

Pressure control valves are ideally suited to open 

loop controls which program force or torque inde- 
pendently of displacement. For high accuracy it is 
usual practice to use feedback from a force or torque 
measuring transducer in association with a flow con- 
trol valve to create a closed loop servomechanism. 
e@ Pressure-flow servovalves—Sometimes called 
pressure-feedback valves, these combine flow and 
pressure control. The second stage has both spool-re- 
turn springs and stub shafts. Flow characteristics are 
a cross between the flow control valve and the pres- 
sure control valve. 

Pressure-flow valves are used mostly in position 
servomechanisms where additional damping is re- 
quired to improve the response of an otherwise oscilla- 
tory load. Missile motor gimbaling systems and radar 
antenna positioning are two applications. Each has a 
massive load coupled to the servoactuator through 
flexible members making an under-damped spring- 
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PRESSURE-FLOW SERVOVALVE AND CHARACTERIS- 
TIC CURVES. 
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ACCELERATION SWITCHING SERVOVALVE. Curves 
show system input signal, valve input signal, and resulting 
valve spool position. 
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DYNAMIC PRESSURE FEEDBACK SERVOVALVE 


and-mass system. Similar applications are anticipated 
in industry where long hydraulic cylinders position 
massive machine members. 


@ Dynamic pressure feedback servovalves- 
These are similar to pressure-flow valves, except pres- 
sure feedback is blocked off at low frequencies. They 
have the characteristics of a flow control valve at low 
frequencies, and pressure-flow valves at higher fre- 
quencies. A hydraulic high-pass network in the pres- 
sure feedback passages permits full transmission of 
differential pressures only above frequencies in the 
order of 3 to 10 cps. 

Dynamic pressure feedback valves are used where 
the damping of pressure-flow valves is needed, as well 
as the high static stiffness of flow control valves. 


ACCELERATION-SWITCHING 
SERVOVALVE 


Based on an entirely different concept, this takes 
a different approach to servocontrol. Input is time- 
dependent rather than amplitude-dependent. A square 
wave input is applied to the first stage and the time 
difference between positive and negative pulses con- 
trols flow. The valve is similar to a flow control, but 
has no spool return springs. During the extreme ex- 
cursions of the signal, the first-stage armature tends to 
close off one nozzle. Resulting flow from the first stage 
gives a velocity to the second stage, first in one direc- 
tion, then the other. A time unbalance in the square 
wave causes the spool to assume a mean velocity away 
from center, controlling the actuator’s acceleration. 
The actuator’s acceleration is proportional to the time 
unbalance input to the valve. Because ot the double 
integration between the actuator and the signal input, 
stabilizing networks must be used in the associated 
paths of the control system. 

Acceleration-switching valves are most effective in 
applications requiring high static stiffness and mini- 
mum null shift with temperature and pressure. The 
control is basically a function of time, not amplitude, 
and is not affected by amplitude variations. Another 
benefit is zero velocity error. 

The main disadvantages of an acceleration-switching 
valve system is that it requires more complex elec- 
tronic equipment, and there may be switching noise at 
the load. vvv 





Deceleration without cams 


@ By VINCENT C. WEBSTER, Hydraulic Engineer, Avey Div., Motch and Merryweather Machinery Co. 
and PETER COFFARO, Pathon Manu/acturing Co., Cincinnati, Ohio 
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DECELERATOR having a floating piston and ad- 
A justable stop controls the change from rapid ad- 
vance to feed for this drill unit. The decelerator elimi- 
nates cams usually required with a deceleration valve. 
It is simple and easily adjustable for speed change 
point. 

During rapid advance, fluid flows out of the cyl- 
inder to the decelerator where it pushes the decelerator 
piston back against a light spring. When the decelera- 
tor piston hits the stop, cylinder exhaust flow is 
through the flow control valve. Feed rate is adjustable 
over a wide range with the metering-out valve. 

Turning the decelerator’s adjusting screw changes 
its effective volume and changes the rapid advance 
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DECELERATOR'S ADJUSTMENT SCREW changes its effective 
volume and length of the rapid advance stroke. Feed rate is 
then controlled by a meter-out circuit. 


VALVES AND DECELERATOR are enclosed together and 
mounted on the machine. The decelerator, below, makes the 
unit compact and saves using a deceleration valve. 


DRILL UNIT may be operated man- 
ually or by an air or hydraulic cyl- 
inder. It exerts 450 Ib. thrust at 300 
psi. 


stroke. At the end of the drilling feed, the 4-way valve 
shifts to retract the cylinder. Because of the 65-psi 
check valve, the decelerator piston returns before flow 
goes to the cylinder rod end. 

Feed rates are variable from 0 to 5 ipm. Rapid ad- 
vance is adjustable from 0 to 30 ipm. The decelerator 
and valves are enclosed in a compact, machine-mounted 
enclosure. A compact power unit operates up to 10 
drill controls set for individual strokes and feeds. 

The decelerator can be used without a metering-out 
valve. It then becomes an adjustable stop for the 
cylinder. An accumulator or relief valve would prob- 


ably be needed to prevent shock. 
vvv 
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How slip compensation keeps 


@ By CHARLES WHITMORE, Project Engineer, Continental Machines, Inc., Savage, Minnesota 


SIMPLE, stable feedback speed control system for 
A this band saw was too slow. The system we de- 
veloped gives adequate speed control and a very fast 
response. It is based on the proportional relation be- 
tween pressure rise and speed drop. 

System pressure acts on a valve spool which is bal- 
anced by a spring. This spring is also acted on by a 


double piston arrangement which serves both as a 
double-acting cylinder and double-acting pump. Re- 
ferring to the compensator diagram and circuit, sys- 
tem pressure is applied at port A against the valve 
spool. The valve ports fluid either to port 1 or 2, driv- 
ing the tandem piston to the right or left. 


Continued on page 78 


HOW HYDRAULIC DRIVES COMPARED TO ELECTRIC 





TYPICAL DRIVES 





Splined Shaft 


Remote Powered 
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DESIRED CHARACTERISTICS 
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Electrical Mechanical 
Variable Variable 
Speed Speed 


Electrical Mechanical Electrical Mechanica! Hydraulic 
Variable Variable Variable Variable Variable 
Speed Speed Speed Speed Speed 





COST Lowest commensurable with 
other requirements 


Good Good 





STRUCTURAL CONSIDERATIONS 
Practical size Possible Possible 
Practical weight Good Good 
Minimum enclosures required Good Poor 


Possible 
Good 
Poor 





MECHANICAL CONSIDERATIONS 
7 hp. continuous power Good 
10 to 1 stepless speed range Poor 
Close speed regulation + 4% Possible 
Efficiently satisfy minimum 

band requirements 
Provide power for other machine 
functions Good 


Possible 


Good Good 
Good Poor 
Good Possible 
Poor Possible 


Poor Possible 





SERVICE CONSIDERATIONS 
Minimum guards and safety precautions Poor 
Accessibility of working parts Good 
Ease of chip and coolant protection Poor 
Utilization of standard components Good 














Poor Possible 

Good Possible 
Possible Poor 

Good Good 























DIRECT COUPLED FLUID MOTOR is the 
only drive that meets requirements of size, 
weight, speed range, cost, and servicing. 
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SLIP COMPENSATING SYSTEM positions 
variable volume pump to larger displace- 
ment positions as pressure increases. Four- 
way valve is balanced at neutral position 
when force due to system pressure equals 
spring force. 
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40-GPM, VARIABLE VOLUME, VANE PUMP supplies band 
drive. Pressure compensation limits system pressure to 1000 psi. 
Slip compensator is shown at lower right. 


BAND SAW'S PERFORMANCE at low speeds depends on 
physical strength of band. At higher speeds, electric motor 
limits cutting rate. 






































ROTARY ACTUATOR TO CONTROL PUMP DISPLACEMENT must not have backlash, or internal leakage. !t must move in 


proportion to oil supplied. 


The tandem piston moves a distance proportional to 
pressure change, and stops when its force on the 
spring and valve balances system pressure on the 
valve, with the valve in its closed neutral position. 

As the tandem piston moves, it forces fluid into one 
port and out the other. These ports are connected to 
the rotary actuator which positions the pump. 


@ Drive selection—The application of a hydrostatic 
drive to a band saw type of machine tool is unique. 
Requirements are very different from other machine 
tools. 

Band performance is determined in the low speeds 
by strength of the band teeth, and a higher speeds by 
cutting rate. This establishes horsepower and speed 
parameters. 

The table shows how seven drives were compared. 
The direct mounted, variable speed hydraulic drive 
is the only one that meets all requirements. 


e Component selection——To use a standard pump, 
we selected one with larger capacity and lower speed 
than necessary: a 40 gpm, 1000 psi, pressure-com- 
pensated vane type. Pressure compensation limits pres- 
sure and makes a relief valve unnecessary. 

In this system, using a fixed displacement, hydraulic 
motor, band speed is a function of pump volume. Pump 
pressure depends on resistance to sawing (band pull). 
Maximum band pull is constant at all speeds because 


pressure is limited to 1000 psi throughout the full vol- 
ume range. 

The requirement for 10:1 speed range, with smooth 
torque at the lowest speed, ruled out a gear motor 
because the lowest, steady speed of most gear motors 
is about 400 rpm. The 10:1 speed range would make 
top speed 4.) rpm which is impractical for this size 
gear motor. A piston motor would have more than 
enough speed range but initial cost would be relatively 
high. 

The drive requires 13 hp. Drive system efficiency 
including hydraulic line loss, gearing efficiency, and 
efficiency of the hydraulic pump and motor is about 
62%. An additional 2 hp for other operations brings 
electric motor requirement to 15 hp. Maximum drive 
system characteristic is shown by the dashed line in 
the curves. If maximum band pull is exceeded at low 
speed, the fluid motor stalls at 1000 psi. At higher 
speeds, electric motor horsepower is the limiting fac- 
tor. 

@ Manual pump control—Band speed is selected 
on a remote control console. A screw positions the 
pump’s cam ring to set band speed. The rotary actua- 
tor for pump positioning must not have backlash or 
internal leakage. It must move in proportion to oil 
supplied. Because we could not buy such a device, we 
designed a simple, double cylinder actuator. It is 
under pressure at all times to eliminate backlash. Y¥Y 
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New © built-in” 
application for 
COMMERCIAL fluid power 


COMMERCIAL Model H, Series 36 hydraulic pumps were 
chosen by International Harvester to be the “built-in” 
original equipment on their new DT-817 engine. 


Two pumps — one envelope 

COMMERCIAL’s Model H pumps, direct tandem 
mounted on one shaft, do double duty for the Payhaulers 
generating fluid power for load discharge and power 
steering. Pump delivery data: 
Steer Pump 
18.4 gpm @ 1000 psi 
18.4 gpm @ 1000 psi 


Hoist Pump 
58 gpm @ 1500 psi 
73 gpm @ 1500 psi 


Payhauler 
Model 65 
Model 95 


nse 


“95” Payhaulers on the go— Model H pumps under the hood. 
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“Direct-connect’’ power hook-up 

COMMERCIAL pumps are mounted under the hood on 
right-hand side of engine, directly below the air com- 
pressor. Pump shaft is coupled to the Payhauler’s engine 
crankshaft through its front gear train. Pumps are 5-bolt 
flange mounted direct to matching flange opening in gear 
train housing. In the few instances when hydraulic power 
is not required, a simple cover plate seals the opening. 
Gained: Clean cut power plant design—logical position 
simplifies piping, provides easy access for servicing and 
maintenance, plus better protection for the heart of the 
fluid power system. 


Strict specs and standards met 

International Harvester demanded high efficiency, 
dependable continuous duty performance over long life 
span. COMMERCIAL’s rugged, heavy duty, high perform- 
ance Model H pumps survived these rigid tests — were 
easily adaptable to prescribed installation standards. 
Once again, Model H comes out on top. 


Engineering experience available 

Personal technical service and assistance on fluid 
power applications is yours for the asking. Send today 
for your copy of Bulletin 100-P4. Address inquiries 
to Commercial Shearing & Stamping Company, Dept. 
A-23, Youngstown 1, Ohio. 


LONINM HOLM! 


Shearing & stamping 
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Deep drill index 











adjusts advance stroke and depth 


@ By J. R. FAWCETT, Bowdon, England 


T° DRILL a deep hole the drill must retract from 
the hole many times to flush away chips and allow 
coolant to enter. For fast cycling, the drill should rapid 
advance each time to within a few thousandths of an 
inch of the bottom of the hole. 

This twin-head drill circuit meets this requirement 
with an automatic depth controller. 


@ A Depth Controller mounted on one drill head 
has two dogs which actuate limit switches for feed and 
rapid reverse. The relative position between the dogs 


HOLLOW SPOOL, direc 
tional valves connect the 
cylinders in series during 
their stroke, and in parallel 
to insure they both start 
together 


YAN 
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and the limit switches determines feed point and drill- 
ing depth. A cylinder actuated mechanism indexes 
the depth controller each drilling stroke, so the drill 
rapid advances farther and so drills deeper each stoke. 
The tnpEx cylinder, which moves with the drill, in- 
dexes the depth controller when it extends at the end 
of each rapid reverse. It rotates a pawl mechanism into 
the depth controller’s ratchet. This slides the depth 
controller and dogs to the left, so that the drill can 


Continued on page 82 
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ALL SEALS 
“SEAL WITH 
PRESSURE” 











Here are eight more reasons why Miller Air Cylinders con- 
tinue to be the most economical and reliable cylinders that 
money can buy. These stellar features—including the new 
port seals—are standard Miller construction—yours at no 
extra cost. Thus, they provide appreciable savings in 
original investment—particularly for those who insist on 
“J. I. C.”’ quality throughout. Savings in operating costs are 
even greater, because these features are proven assurance of 
Now—with every longer cylinder life, greater efficiency, reduced maintenance 


Miller Cy . 
Teflon-sealed Por and downtime. 


Specify “Miller” for greater reliability and economy! Write 
for bulletin. 





MILLER FLUID POWER 


7NO17 YORK ROAD, BENSENVILLE, ILLINOIS 





vance stroke and hole depth, so both increase each cycle. 


extend farther into the work before the limit switches 
are actuated. After feed, the drill rapid retracts until 
it trips an adjustable limit switch set at a reversal 
point slightly above the workpiece. Another limit 
switch determines the hole’s final depth. 

A locking cylinder which also moves with the drill 
prevents the depth controller dogs from moving dur- 
ing drilling. When pressure is applied to the INDEX 
cylinder to extend it, pressure is also applied to a pilot- 
operated check valve in the Lock cylinder line. The 
check valve opens to let the Lock cylinder retract 
for the index. At full hole depth, the Lock cylinder 
extends to reset the depth controller. 


@ Series Synchronizing—Hollow spool directional 
valves controlling the drill cylinders connect them in 
series in both stroke directions. This keeps the cyl- 
inders moving together. Any error in synchronizing 
the cylinders is made up by insuring they both start 
the drilling stroke together. 

With the cylinder valves in neutral and the UNLOAD- 
ING valve de-energized, pump ] unloads through pilot- 
operated check valve A, and pump 2 delivers through 
the cylinder control valves and relief valve B. Part of 
its flow also goes through flow control valve D. Pres- 
sure created by the relief valve is applied against the 


inner sides of the cylinder pistons to force them back 
to starting position before the next forward stroke. 
The outer sides of the pistons are connected to tank 
through the pilot section of the valves. Arranging the 
cylinders in parallel like this at the beginning of each 
stroke protects against trapped fluid in one cylinder 
preventing it from retracting fully if the other cyl- 
inder retracts first. It also insures a fluid supply from 
pump 2 to retract each cylinder fully regardless which 
retracts first. 


@ Speed Sequence—For fast advance, the UNLOAD- 
ING valve is actuated to open pilot-operated check 
valve C and allow check valve A to close. Pump 1 
delivers 8 gpm to the drill cylinders during rapid ad- 
vance and retract only. At the beginning of feed, the 
UNLOADING valve is de-energized, so pump / unloads 
through check valve A, and pump 2 supplies the cyl- 
inders with 4% gpm. During feed, exhaust flow from 
the cylinders is through flow control valve D. Pump 
3 supplies pilot fluid to the cylinder control valves 
and pilot-operated checks. It also supplies fluid to 
the rmnpEX cylinder and the Lock cylinder to reset 
the depth controller. A small accumulator is in the 
circuit to operate the pilot valves speedily with a small 
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IMPERIAL 
Engineering and Data File 


DURA-TITE TABLE OF COMPARISON 


TYPE OF PORT SEAL ___ 
ees a Pipe Thread ie Ring | Dura-Tite 





Features | 


Permits angular positioning of fit no | yes 
ting with no possibility of leaking 


+ 


Suitable for use with all hydraulic yes | no 
fluids without changing components 


—+ 


Safety from seepage up to 
20,000 psi 


no | no 


Can be reconnected repeatedly no no 


without changing sealing 


element 


Withstands high pressures to tem 


peratures of 300° F 


Simple to install — no loose parts 


Usable with SAE standard 


thread boss 


Unlimited shelf life 


straight 


No deterioration of sealing element 


due to aging 


No possibility of damaging sealing 


element in assembly 





HOLDS PRESSURES TO 20,000 PSI... 


NEW DURA-TITE IS INDUSTRY'S 
MOST FOOLPROOF PORT SEAL FOR TUBE FITTINGS! 


From Imperial research comes a 
new, more effective and far more 
simplified port sealing method for 
tube fittings. As you can see on the 
chart pictured above, Dura-Tite 
does everything an “O” ring fitting 
will do—and much more — without 
requiring any special skill or care. 

Even at pressures up to 20,000 
psi, Dura-Tite provides a positively 
seepproof seal, and the fitting can 
be positioned in any direction with- 
out impairing tightness. And, be- 
cause Dura-Tite’s polyamide split 
ring seal is confined, it cannot dis- 
tort or extrude into threads. The 
joint can be opened and remade at 
least 25 times without seepage. 

Note how Dura-Tite creates a 
double seal with a single, simple 
operation. The fitting comes com- 
plete, with no additional parts to 
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be added in the field. It uses any 
standard SAE straight-thread port. 
No special machining is required. 

The special polyamide sealing 
medium contained in Dura-Tite will 
outperform any “O” ring compound. 
It has no hydraulic fluid limitations, 
being highly resistant to most chem- 
icals. Solves temperature problems, 
too. Tests have shown that the Dura- 
Tite seal will withstand high pres- 
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sures at temperatures up to 300° F. 
There is no need for periodic re- 
placement because of deterioration 
on the job 

Dura-Tite port seals can be 
obtained in both Imperial Hi-Seal 
flareless and 37° flared tube fittings 
in steel and stainless steel. And, 
Dura-Tite costs no more than “‘O”’ 
ring seals but makes important 
savings in installation. 


aes 


IT’S IN THE BOOK ce 


Dura-Tite port seals are 
covered in Imperial’s new 
Hi-Seal catalog No. 3108 
and in Bulletin EPR-2 
Send for copies today 


THE IMPERIAL BRASS MANUFACTURING COQ. 
Dept. AH-60, 6300 West Howard Street 
Chicago 48, Illinois 





Tool feeds on machine tools 
must change for drilling, ream- 





ing, facing, and boring. With 


hydraulic cylinders feeding the How two machine tool 


tools, feed rates can be easily 
controlled. Here are two ma- 


chines that use four different Ey By MICHAEL ZAJAC 


methods to control tool feed. Buhr Machine Tool Co., Detroit, Michigan 











EACH OF THE THREE TOOL CYLINDERS on this automatic 
boring machine has its own power unit. Two flow control valves, APID approach, coarse. and fine feed are accurate- 


regi tae yon adie apo et Fay a ly controlled on this three station boring machine 

with a deceleration valve and two parallel connected 
flow control valves. For rapid approach, oil from the 
rod end of the cylinder flows through the deceleration 
valve to tank. A cam, on the way unit, closes a de- 
celeration valve to start coarse feed. During coarse 
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AFTER THE PART is clamped in place, the operator presses 
a pushbutton. The solenoid, spring offset, valve energizes, the 
control valve shifts, and the platen extends. Flow from the rod 
end of the cylinder returns to tank through the deceleration 
valve. At the START FEED point, a cam closes the deceleration 
valve, forming oil through both flow control valves. The platen 
then extends at coarse feed. At the FINE FEED point in the 
stroke, a limit switch de-energizes the solenoid valve. The valve 
closes and return oil is forced through the fine feed control 
valve. A limit switch at the end of the stroke shifts the control 
valve and returns the platen. 
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builders control speed 


By WILLIAM B. RETZ, New Britain-Gridley Machine Div., New Britain, Conn., 
and JACQUES CARPENTER, Vickers Incorporated., Div. Sperry-Rand Corp., Detroit, Mich. 


HIS automatic lathe chucks the work in the center 

while both ends are being machined. This insures 
accurate concentricity between the diameters machined. 
The lathe is fully automatic. It is electrically con- 
trolled and hydraulically powered. Since the tools 
feed hydraulically, no cams or gears need be changed 
to vary feed rates. 


@ Separate feed lines—Two hydraulic lines supply 
the tool cylinders; a 34-inch line for fast approach 
and a 14-inch line for tool feed. The 14-inch line is 
kept at a constant pressure of 750 psi. 

A hi-lo pump supplies hydraulic power for the ma- 
chine. The large volume pump delivers to the 34-inch 
line, and the small volume pump to the 14-inch line. 
Flow through the %4-inch line extends the cylinders 
fast. Flow through the 44-inch line gives machining 
speed, and supplies the cylinders through sequence 
valves when pressure rises. 


@ Flow control valves in series—To get two con- 
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LARGE AUTOMATIC LATHE regulates tool feed by using 
flow contro! valves in series, cam-actuated flow control valves, 
and separate pumps and lines for fast approach and feed flows. 


trolled feed rates on the forming cylinder, flow from 
the rod end passes through two flow control valves in 
series. This arrangement assures a smooth transition 
from fast feed to fine feed while the tool is still in the 
work. The valve with the smaller orifice is bypassed 
during fast feed. 

The DRILL-REAM cylinder has two drilling speeds 
and one reaming speed. A 3-way valve in the line 
from the rod end of the cylinder directs the flow 
through either the REAM or the DRILL flow control 
valves after the cylinder has closed its deceleration 
valve. 

A shuttle cylinder moves the drill and ream carriage 
back and forth. A deceleration valve slows the car- 
riage to a stop at the end of its stroke. A small orifice 
drilled in the valve body bypasses the check valve, 

Continued on page 86 





HOW TWO MACHINE TOOL MANUFACTURERS 





@ Continued 


feed, speed is governed by two flow control valves 
in pal illel When the mac hine calls for fine feed, a 
limit switch shifts the solenoid valve, blocking flow 
through the coarse feed flow control valve. Fine feed 
is controlled by adjusting the fine feed control valve. 

vvy 


@ Continues 


und insures that the carriage is held against its stop 


by system pressure 


@ Cam-actuated flow control valve—To keep the 
surtace speed constant at the fa ing tool, spindle speed 
































increases as the tool moves it. A modified, variable 
flow control valve maintains a constant ratio between 
spindle speed and tool feed so that feed per revolution 
also remains constant. A plunger, built into the valve 
body, changes flow rate as the cylinder moves in and 


out. A cam attached to the facing tool slide moves the 


valve plunger vvv 


THE ‘s-INCH LINE to the cylinders is held at a constant 
pressure of 750 psi by the low-volume pump. This line feeds the 
cylinders while the large-volume pump is unloaded or while any 
of the other cylinders are rapid traversing. A small accumule- 
tor in the low volume pump circuit absorbs any surge pressures 
during machining. 

The DRILL-REAM cylinder extends at four speeds: rapid tra- 
verse, coarse drill, fine drill, and ream. Solenoid valves select 
flow control valves to meter fluid from the cylinder'’s rod end. 
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Schematic drawing of hydraulic 
system in Blackwelder Fork Lifts, 
built for every farm material-hand- 
ling operation. White lines indicate 
Gates Hose for hydraulic fluid oper- 
ating lift, tilt and shift cylinders. 


Gates Hose helps 
Blackwelder Fork Lift } 


lower costs...pich up profits! 

















“We've been using Gates wire-reinforced hydrau- tube make them ideally suited to withstand the rough 
lic hoses on our Blackwelder Tractor-mounted Fork abrasion and temperature conditions under which our 
Lifts for years,” says Fred Hill, Chief Engineer for equipment is operated. We know our hydraulic com- 
the Blackwelder Manufacturing Company, of Rio ponents will function properly with Gates Hose 
Vista, California, makers of farm material handling assemblies, and our customers benefit by keeping 
equipment. “Their exterior cover and durable inner maintenance to an absolute minimum!” 





Immediately available in all major markets 


Gates Hydraulic Hose — built to meet or exceed SAE specifications — 
is available nation-wide in wire-braided and horizontal-braided con- 
struction in a complete range of sizes, for medium-pressure or high- 
pressure use. Ask your nearby Gates Distributor, for Gates Hydraulic 
Hose Assemblies booklet, IH 43. 





The Gates Rubber Co., Denver, Colorado 
Gates Rubber of Canada Ltd., Brantford, Ont. 
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The Mark of Specialized Research 


Gates Hydraulic Hose pA 


Circle 50 on Time-Saver Card 











FLODAR 


STRAIGHT THREAD 
PORT FITTING 


exclusive 
features 

















The FLODAR SELF-SEAT port fitting consists of a 
stem and body with a floating nut. Tightening the nut 
forces the stem into the seat making a leakproof, 
metal-to-metal seal 

The fitting body does not turn. Thus, fittings can be 
positioned close together — %” fittings on 1” centers. 
Straight runs can be bench assembled. 


SPECIFICATIONS 
FLODAR SELF-SEAT fittings are available in sizes 
from %” to 2” in steel, aluminum, brass, and stainless 
steel. All popular shapes are available. 
J. . C. STANDARD 


EASY TO INSTALL 
To install, simply drill a pilot hole. 
Form the sealing step with an inexpen- 
sive drill or counterbore. Tap for a 
standard straight thread and tighten 
with a standard wrench. 


CAN BE ADAPTED TO EXISTING PIPE THREADS 


FAST DELIVERY FROM STOCKS 
IN ALL MAJOR CITIES 


WRITE FOR FLODAR => 
SELF-SEAT CATALOG M-59 / _ °°4e 
—— 
Fittings Protected by 
U.S. and Foreign Patents. 
Other Patents Pending. 


Copyright Flodar Corp. 1960 
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PINS MOVE ON A CONVEYOR to the rack where they nudge each 
other along. The push-out cylinder transfers one pin to each of five 
tracks. Pins ride down the track on their rubber “belly” bands, which 
make the pins the same diameter as the ball and cause friction when 
handling the pins. It complicates separation of the ball from the pins. 


Pneumatic 


@ By ANDREW M. DAMER, John 


HE BOWLER controls the pinspotter with two 

pushbuttons. They actuate two stepping swiches 
which sequence operations. The bowler sets up for his 
first roll by pressing the set-UP button. Pins remaining 
from the previous bowler are swept away and a new 
frame is set up. Pressing the picK-UP button readies 
the lane for the second roll. This starts a mechanism 
which picks up the live pins, sweeps away the dead- 
wood, and then replaces the live pins. 
@ Escapement releases pin—Engineers from Phil- 
ips Electronics Industries, who developed the pinspot- 
ter, assisted on the pneumatic circuits by John Spot- 
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THE ESCAPEMENT CYLINDER is con- 
trolled by a 4-way, 2-position, single 
solenoid valve. When the bowler presses 
the set-up pushbutton, the double-stop 
escapement is withdrawn. Though there 
may be several pins in a track, only one 
is allowed to enter each funnel. 


EACH FUNNEL on the set up plate is immediately above the position on the deck on which 
the pin is to be set. The plate holds and deposits five pins on the lane when the bowler 
presses the set-up button. Twenty pins are used by each pinspotter, which is the first auto- 
matic machine developed for five-pin bowling. One machine to each lane. 


Canadian bowlers prefer five-pin bowling 
and are having more fun with pneumatic 


pin-spotting equipment designed for this game. 


escapement feeds bowling pins 


Spotton Co., Ltd., Toronto, Ontario 


ton Co., Toronto, worked out a pneumatically-actuated 
escapement that feeds one pin at a time into a funnel 
on a set-up plate. This plate is raised and lowered, 
picking up live pins between rolls, and setting up for 
a new frame. 

The three-piece mechanism has two pivoting arms 
and a swinging release lever. In its inactive position, 
the leading, pivoting arm A prevents pin 7 from enter- 
ing the funnel. The release lever holds arm B parallel 
to the track. Each arm is spring-loaded. When the 
escapement cylinder extends, the lever moves from 
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arm B to arm A. This allows B to pivot into the track 
and prevent pin 2 from moving. The lever pivots A 
parallel to the track and holds it there so pin J slides 
off the track into the funnel. The pin turns right-side- 
up as it enters the funnel. When the escapement cyl- 
inder retracts, the lever swings back to B, allowing 
arm A to pivot into the track ready to stop pin 2 
when it arrives. The lever pivots arm B parallel to the 
track again, allowing pin 2 to slide down to leading 
arm A. The remaining pins slide down the track to 
fill the gap. vvv 





i) ANSWERS 


@ By ELMER F. HEISER, Precision Products, Inc., Cleveland Ohio 


Fast acting air, high force oil 
combine on press 


PROBLEM—Design a fast, short-stroke hydraulic press 
with uniform pressure distribution over the platen 
area of 84 in. x 9 in, 


ANSWER—Conventional presses of this long span 
type for splicing tire cord webs have a cylinder at 
each end. The upper and lower platens are designed 
to resist deflection. If the structural members of the 


press are not adequately sized, there are pressure vari- 
ations across the platen under load. 

To assure uniform pressures, without adding weight 
or bulk to the press, we mounted six hydraulic rams 
equally spaced under the lower platen. They exert high 
upward force for the work stroke. The press is rapidly 
opened and closed by double-acting air cylinders at 
each end. This simplifies the hydraulic system and 
press structure. 

On the closing stroke, a 4-way valve actuates the 
two air cylinders and simultaneously starts the pump. 
Oil flows into the six rams from the reservoir through 
the check valve while the hydraulic pump is running. 
Pressure in the six rams builds up to the relief valve 
setting when resistance is met and a timer holds it as 
long as required. 

To open the press, the 4-way valve is reversed, and 
the air cylinders pull the platen back to its open posi- 
tion. Pilot air opens the pilot check allowing oil in the 
rams to return to tank. 

All hydraulic and air controls are housed at the 
base of the machine. With the rams mounted on close 
centers, a reasonable deflection of the upper press 
member can be followed by lower platen deflection, 
to get uniform pressure over the full platen area. Y¥Y 








PRESS TRAVELS 4'/2 in. in 
1'/y to 2 seconds. 40 tons of 
evenly distributed force is ap- 





plied for 15 to 20 seconds for 





plastic splicing of tire cord as 
it comes from the roll. Cycle 
is repeated every 20 to 40 


minutes 


AIR CYLINDERS OPEN AND 
CLOSE PRESS fast. They per- 
mit using single acting rams 
for high force. Small pump is 





























started when press is closed. 
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‘Tailored to fit your needs... 
Bendix-Westinghouse Power Cylinders 


You get made-to-your-measure, top-performing fluid power controls when 

you specify Bendix-Westinghouse Power Cylinders. Whatever your job 

requirements, our design and application experience in every field of industry 

enables us to deliver power cylinders exactly tailored to your needs. Bendix- 

Westinghouse piston-type cylinders operate up to 200 psi air and 1800 psi oil. 

Furthermore, our comprehensive inventory of machined parts and our manu- 

facturing flexibility enable us to provide fast delivery of standard units as well {OTOCHAMBE Nes neoprene diaphragm. 
as many specialized sizes and mounts. Write today for complete information  '° p+ cir pressure. 

on the quality advantages you enjoy with power cylinders designed and 

manufactured by Bendix-Westinghouse. 


Beadinlffeshinghouce <i> 


INDUSTRIAL PRODUCTS 
Bendix-Westinghouse Automotive Air Brake Company, Elyric, Ohio ROBOTAIR CHAMBER has optional rubber or 


neoprene diaphragm, delivers from 300 to 
3600 pounds force at 100 psi cir pressure, 


Circle 23 on Time-Saver Card 91 





j 
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of these switches... 





Denison LOXSWITCH Limit Switches operate with the depend- 
ability of Old Faithful. Oil- and dust-tight features, superior 
electrical characteristics and mechanical design result in 
three to five times longer life than comparable switches. 


L100W HEAVY DUTY LIMIT SWITCH 


@ 45 CIRCUIT ARRANGEMENTS. 


@ LONGEST CONTACT LIFE due to lowest 
impact of 2.5 grams and minimum “bounce”. 


@ WATER-, DUST- AND OIL-TIGHT, NEMA 12. 


@ ONLY FOUR MOVING PARTS. 
Longer life, easier to maintain. 


@ 70° SAFETY OVERTRAVEL 
without use of extra springs or cams. 


@ OVER 150 LEVER STYLES. 








MODEL M PRECISION LIMIT SWITCH 


@ LONG MECHANICAL LIFE 

nylon latch mechanism. 
@ 600 VOLT INDUSTRIAL CONTROL RATING. 
@ COMPLETELY ISOLATED CIRCUITS. 


@ 6° TRIP DIFFERENTIAL, 

50° overtravel in both directions. 
@ PRECISION REPEATABILITY + .001". 
@ WATER-, OIL-, DUST-TIGHT — NEMA 12. 


@ FULLY INTERCHANGEABLE 
with thousands of existing layouts. 


BOTH MODELS AVAILABLE WITH PLUG-IN CONVENIENCE 


Write for literature describing ovr complete fine. 
Address R. B. DENISON MFG. CO., 386 Broadway, Bedford, Ohio 





DENISON LOXSWITCH . 





Wire with LOXSWITCH and you wire for good! 
‘ircle 37 on Time-Saver Card 
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Proximity 
detector 
checks 


drill 
breakage 


@ By MICHAEL ZAJAC, 
Buhr Machine Tool Co., 
4nn Arbor, Vichigan 


ROBING holes for broken drills 

usually requires a complex hy- 
draulic and electrical control cir- 
cuit. This machine avoids this by 
continuously checking for broken 
drills without using probes. A 
proximity detector head is installed 
between the two drill guide bush- 
ings. When the drill is fully re- 
tracted, its point stops under the 
detector head. 

A detector in the proximity 
pickup head consists of a coil that 
oscillates when no metal is in its 
field. This oscillation de-energizes 
a control relay. As long as there 
is metal (the drill) in the detector 
field, the relay remains energized. 
If the drill breaks, the coil oscil- 
lates and de-energizes the control 
relay. This shuts down the ma- 
chine and lights a red light indi- 
cating a broken drill. vvv 
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Va-INCH HOLES are drilled 7'/2 inches deep on this ma- 
chine. The holes are drilled in five passes. Each pass drills 
deeper with a slightly smaller diameter drill. A separate hy- 
draulic pump with control valves powers each of the five 
stations. A meter-out circuit controls drill approach speed 
smoothly to avoid breaking the thin long drills. 
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Drill Guide Bushing 

















BROKEN DRILLS are detected without probing the holes. When the 
drill retracts, its tip rests under a Hartley oscillator coil in the pick-up 
unit. If @ drill breaks it causes the coil to oscillate. The oscillation de- 
energizes a control relay that shuts down the machine and lights an 
indicator light. 


VARIABLE-VOLUME PUMP is pressure-compensated to reduce power. 
Interlocking limit switch |-LS actuates when the cylinder retracts fully. 
It prevents indexing the machine until tools are clear of the work. A 
depth limit switch 2-LS actuates when the cylinder extends fully. It 
shifts the control valve to retract the drill. A cam-operated decelera- 
tion valve shifts the cylinder from rapid approach to slow tool feed. 
A pressure-compensated flow control valve governs feed rate. 





The WILKERSON | 
SELF-DRAINING 
FILTER 


eliminates human failure! 
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The 
WILK-O-MATIC 
will cycle 

over 

3 million times 
without fallure 
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Leading OEM manufacturers and maintenance engineers 
use the WILK-O-MATIC to extend life of machines and 
tools by removing moisture and contaminants from com- 
pressed air, automatically. 


WHEN AIR IS USED, 


piston automatically opens sump 
drain valve. No moisture accumulates, 


which eliminates danger of water re- 





entering air stream. 





WHEN AIR FLOW STOPS, 


moisture collected in upper chamber 
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drops to sump—unit is then ready 
to drain itself. 





Tested to cycle over 3 million times 
without failure 
No plastic bowl nor drain line needed 
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Lowest price 

Requires less space than manual types 
10-250 PSI with up to 55 CFM 

Vi" to V2" P.T. sizes 


Filters out all water and dirt as small as 5 
microns 











WRITE for Wilkerson circular #1024 for full information 
on the “"Wilk-O-Matic."” If threesome and twosome information 
is desired ask for circular 21026 
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PUMP FLOW ENTERS through the 
port on top and passes through the 
stationary, hollow tube mounted inside 
the piston rod. It flows out under the 
piston to extend the cylinder barrel. The 
piston rod and tube remain stationary. 


TO RETRACT THE CYLINDER, pump 
flow enters this port and passes through 
the opening between the OD of the 
tube and ID of the hollow piston rod. 
It then flows through the port in the 
bottom of the piston rod to retract the 
cylinder barrel. 


PISTON ROD SEAL 


CYLINDER BARREL is mounted in ball 
bearings so it can turn to its next station 
when the machine indexes. It has verti- 
cal grooves that hold adjustable cams 
which line up with limit switches when 
the barrel indexes. One cam determines 
the point where the cylinder slows down 
to feed the tool, and the other signals 
for rapid return. 


ADJUSTABLE MICROMETER STOP. 
There is one of these stops for each 
work spindle. 


CAM TRIPS A LIMIT SWITCH at the 
end of the work stroke. The switch shifts 
a 4-way valve and returns the cylinder. 


CUSHION CHECK VALVE traps oil 
under the piston when it retracts, and 
eases it to a stop. 


LOWER CYLINDER BEARING 


BEVEL GEARS rotate the cylinder barre! 
each time the machine indexes. The 
gears are driven by a shaft from the 
machine's gear box. 
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TOOL FEED CYLINDER on this rotary turret drill indexes 
each time the turret indexes. This lines up cams on the 
cylinder barrel with limit switches and depth stops mounted 
on the machine. 


Cylinder design 
sequences 


turret drill 


@ By J. L. BERG, Vice President, Burg Tool Manufacturing Co., Gardena, Cali}. 


SPECIAL design hydraulic cylinder feeds the tools on this 6-spindle, 
A turret, drilling and tapping machine. A punched tape controls 
work table position in two axes and sequences the machine’s operations. 

A hi-lo pump circuit supplies hyraulic power for tool feed. Feed 
rates are controlled by a variable, pressure and temperature compen- 
sated flow control valve. 
e@ Feed cylinder construction—The hydraulic cylinder feeding the 
turret also serves as a control drum to mount adjustable micrometer 
depth stops for each spindle. Cams that control rapid traverse and 
spindle reverse mount in slots on the cylinder. Bevel gears, connected 
to the machine’s main gear box index the cylinder each time the ma- 
chine indexes. This rotational indexing lines up cams on the cylinder 
with stationary limit switches. 

The piston rod is secured to a yoke on top of the machine. The 
cylinder body extends and retracts the tools. Oil flows through a tube 
mounted in the cylinder’s holiow piston rod to extend the cylinder. 


Oil to retract the cylinder flows into the area around the hollow tube. 
vvv 





APPLYING ELECTRICAL CONTROLS—PART | 


Why solenoids burn out 


@ By D. FITZPATRICK, Engineering Department, Allen-Bradley Co., Milwaukee, Wisconsin 


HE RECORDS of plant maintenance men show there 

are a good many everyday troubles with the elec- 
trical control of hydraulic and pneumatic drives. The 
records also show that the troubles are usually not the 
fault of the maker. Usually the causes are misapplica- 
tion, tampering, lack of maintenance. Whatever the 
cause, anything that reduces malfunctions will be 
worthwhile. These are the malfunctions most often 
brought to the attention of the control manufacturers, 
and the commonest causes: 


@ Solenoid burnout—Valve solenoids burn out 
mainly for three reasons. The first is excessive duty 
cycle. A-c valve solenoids have, in common with all 
variable air gap a-c devices, inrush currents higher 
than their seal currents. This often overlooked fact 
means that a valve solenoid rated for continuous duty 
may not be suitable for highly repetitive intermittent 
duty. If a solenoid is energized very frequently, the 
rms current in it will be higher than its continuous 


INRUSH CURRENT OF AN A-C SOLENOID may be 5 or 6 
times continuous current. Rapid cycling makes rms current higher 
than continuous sealed current. 


rms rated current, by an amount which depends en- 
tirely on the ratio of inrush to seal currents. 

Some solenoids must take inrush currents not much 
more than twice the seal values, while others must 


take as much as 10 or 12 times. The manufacturer is 
the only one who can tell the user just how frequently 
the solenoid may be energized and de-energized with- 
out overheating. There is just no other way to find out, 
except by testing the solenoid to see how much it can 
take without burning up. D-c valve solenoids are not 
limited in this way. The sensible solution is to ask 
the manufacturer of the valve. 


feou} | |] X [sou 
/\ . 


SOLENOIDS OF A 2-POSITION VALVE must not be ener- 
gized together. The electrical circuit should be designed to pre- 
vent this. 


The second important cause of burnt out solenoids 
is the simultaneous energizing of two solenoids as on a 
3-position, spring-centered valve. The valve diagram 
shown should make it plain that if solenoids A and B, 
each attempting to push the valve in a different direc- 
tion, are energized together they will burn out to- 
gether; or solenoid A will win the tug of war and 
solenoid B will burn out because it is locked open; or 
solenoid B will triumph, move the valve, and solenoid 
A will burn out. 

You must examine your circuits carefully to insure 
that two solenoids of the same valve can not be 
energized at the same time. Possibly the fact that 
most mechanically latched relays are made so that it 
is safe (although perhaps rediculous) to energize the 
latch and unlatch coils at the same time, has made 
circuit designers careless with valve solenoids. 

The last cause of failure in solenoids is foreign ma- 
terial entering the covers, jamming the plunger open 
or preventing proper seating. If the solenoid valve 
operates for any length of time, a piece of dirt on the 


Continued on page 98 
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Things You Should know about 
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Exclusive Helicoid movement 


provides Sustained Accuracy 





...on the toughest jobs! 


e Helicoid Gages have no gears, no teeth—wear is 
reduced to an absolute minimum. No danger of 
fouling, either—rolling action of cam facing keeps 
contact surface clean. Even when subjected to vio- 
lent pressure pulsations or mechanical vibrations, 
Helicoid Gages stay accurate. Only Helicoid Gages 
provide all these advantages: 


Sustained accuracy—Helicoid movements have 
been tested through 75,000,000 cycles, with vir- 
tually no wear or loss of accuracy. Conventional 
geared gages on the same test became useless after 
only 500,000 cycles. 


Durability— Bourdon tubes won’t stretch, leak or 
crack. Dial faces won’t corrode or chip. 


Wide selection—Gages are available for practically 
any application from tap water to acid. Gages in- 
clude flanged and flangeless, round and square, in 
standard and flush-mounting models. Accessory 
equipment includes gage cocks, needle valves, 
siphons and snubbers. 


NEW! Solid-Front 


back cover plate, 
which can then be re- 
placed inexpensively. 


Safe-T-Case Gage 
This new Helicoid design diverts 
the force of a burst in a backward 
direction, away from the operator. e 
The force escapes by deforming the 


Wrile tor Ccoraiog OH-65 tor details 
on the complete line of Helicoid Gages 


Distributed in Canada by Upton, Bradeen & James, Ltd. 


Quebec, Montreal, Ottawa, Toronto, Hamilton, Windsor, Winnipeg, Edmonton, Vancouver 


HELICOID GAGES ‘*<° 


Helicoid Gage Division »>American Chain & Cable Company, Inc. 
929-H Connecticut Ave., Bridgeport 2, Conn. 
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WHY SOLENOIDS BURN OUT 


Continued from page 96 





plunger faces creates enough air gap to overheat the 


coil. 

Foreign matter can get into a solenoid in three 
ways. One is through the valve cover. These usually 
are gasketed and oiltight, and dirt gets in because 
someone was careless in tightening the cover screws. 

Of course there is the occasional “YaHoo” who 
leaves the cover off so it’s easier to replace a coil. 
Dirt also can get in through the conduit; in fact, it 
is surprising how much dirt, oil and water get into 
valve solenoid enclosures that way. Condensation is 
the biggest enemy, but even sizeable chunks of dirt 
will sometimes course through conduit like embolisms 
in the cardio vascular system. Sealing is the only 
remedy and many good devices are on the market. 

Finally, there is dirt “manufactured” internally: 
One of the greatest passions in industry has been 
hermetic sealing of everything. This overlooks the 
fact that any device containing moving parts tends to 
be a dust and dirt generator itself. Some of this dirt 
may eventually interfere with the proper functioning 
of the device in question. If however, you keep the 
covers on tight and the conduits sealed, the effect of 
internally generated dirt will not be felt for a very 
long time. Added, to external contamination, however, 
it does assume some importance. 


e Protecting valve solenoids— Most solenoid burn- 
out can be directly traced to a few specific causes. 
Once these are overcome, there should be much fewer 
burn outs. On the other hand, users still may want to 
protect solenoids with fuses or other devices. Un- 
fortunately it’s not so simple. 

As mentioned before, variable air gap devices draw 
inrush currents much greater than their seal currents. 
Normally, this high current lasts only for a very short 
time, because closing time of the typical solenoid valve 
operator is not much greater than one or two cycles. 
Therefore, these coils cannot be economically designed 
to withstand this inrush current for much longer than 
that. If we fuse each individual solenoid, the fuse 
must be selected at a value not much greater than the 
seal current rating of the coil, and must be a very 
high speed device. Solenoid seal currents vary among 
manufacturers, and so do ratios of inrush to seal cur- 
rents. Selecting a fuse which protects the device and at 
the same time does not blow constantly is a very dif- 
ficult and unpredictable task. 

Considerable work has been done to produce a 
thermal protective element which can be applied in 
the same way that thermal overload protection is now 
used for electric motors. However, one can see that 
this too is a formidable task. A delayed, magnetic, 
instantaneous trip device would in itself be of no 
value, since lacking any thermal memory, it could 
not protect against excessive duty cycle. Perhaps the 
solution lies in a combination of the two. Right now, 


the only safe bet for the user is to avoid the common 
vvv 
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PARKER-HANNIFIN FLUID SYSTEM COMPONENTS 





PARKER-HANNIFIN 


puts air to work 
without costly leaks 


Now...complete pneumatic power systems, 
engineered for long leak-proof life, are available 
from your Parker-Hannifin man. Hannifin 
“Crown” units supply filtered, lubricated air at 
optimum pressure. Hannifin air valves shift 
quickly and seal bubble-tight. Hannifin 

air cylinders and air motors are low-friction, 
leak-proof. Parker “Push-lok” hose fittings and 
“Intru-lok” tube fittings provide quick, easy, 
leak-proof connections. The over-all result 

is more work from less air! 


Our field engineering service helps you 
design your circuits and select the components. 
Many items are available locally, from 
Parker-Hannifin distributor stocks. 
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Parker FITTINGS AND HOSE DIVISION HANNIFIN COMPANY 


17325 Euclid Avenue, Cleveland 12, Ohio 555 S. Wolf Road, Des Piaines, Illinois 
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Another pump problem . . . solved by TUTHILL 


TUTHILL 
PUMPS 


For Positive Lubrication 
of New Brunner 
Multi-Drive Compressors 


The new Multi-Drive refrigerating compressors re- 
cently announced by the Brunner division of Dun- 
ham-Bush have been “engineered to insure extreme 
dependability, greater flexibility, maximum perform- 
ance characteristics, and highest quality”’. 

With these objectives naturally Brunner selected 
Tuthill lubrication pumps as an integral part of the 
forced feed lubricating system. Based on their long 
experience in working together, Brunner knew that 
Tuthill’s engineers would propose a reliable unit 
which could be incorporated in their new equipment 
with the greatest possible ease . . . and would most 
closely meet the performance characteristics de- 
manded by the application. 


Special features 
The Tuthill units finally developed reflects Tuthill’s 
proven ability to ‘Fit the pump to the problem”’. 
These are modifications of Tuthill’s model RLV, 
provided in two different sizes to cover the complete 
range of compressors. They have Tuthill’s special 
reversing feature . . . required in this instance since 
the compressors are designed to run in either direc- 
tion. At the customers request, they are provided 
with relief valves and a specially modified shaft 
extension. 

And a complete new housing was designed to in- 
corporate the unit directly into the compressor for 


Tuthill manufactures a complete line 
of positive displacement rotary pumps 
in capacities from 1 to 200 GPM; for 
pressures to 1500 PSI; speeds to 
3600 RPM, 
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greatest possible ease of assembly and most attrac- 
tive appearance. 


Over 800 models 

Hundreds of industrial leaders like Dunham-Bush 
have learned the advantages of bringing their pump 
problems to Tuthill. For Tuthill offers a complete 
selection of over 800 standard modeis . . . plus ex- 
tensive engineering skills and experience in adapting 
these standard pumps to fit the requirements of 
special applications. There reliability has been proven 
by thousands of demanding applications including 
lubrication, coolant hydraulic, oil burning, circu- 
lating . . . the list could go on and on. 

Catalog 100 gives an overall view of Tuthill’s 
comprehensive line. Write for your copy today .. . 
or better yet forward details on your application 
for our engineering proposal. 


TUTHILL PUMP COMPANY 


981 East 95th Street, Chicago 19, Illinois 
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HOW TEMPERATURE AFFECTS HYDRAULIC ey 
SERVO PERFORMANCE 102 A 


By August S. Lermer 


Newly developed graphical method indicates servo system performance , — 
r f . 1 " a * Pv, 
as a function of temperature. Hydraulic fluid bulk modulus is affected by ee COS we 
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temperature, cecreasing as temperature goes up. Pid Oe K “a 
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PRESSURE SENSING ACTUATOR SPEEDS WIPER REVERSAL 108 FPS ‘ 
By Jack H. Eichler f x Ses = Bf 
Desian deta f the hydraulic windshield wiper for the Lockheed Electra. : i. Tr a 

t operates against high wind forces regardless of system pressure. cas by 
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When a hydraulic fluid's temperature increases, its bulk modulus decreases 
and system performance changes. A simple, graphical method using 

a temperature-response diagram indicates whether a proposed system 
will perform within the established safety limits. The T-R diagram, 
indicating changes needed, helps in designing new components. 


How temperature affects 


hydraulic servo 


This article was awarded 
— $100 in the 1959 HypRat 
- LICS & PNEUMATICS Prize 
Paper Contest 


REQUENCY response is a mea- 

sure of control system _per- 
formance. It is the ratio of output 
displacement, or amplitude, to in- 
put amplitude. Each system has its 
own frequency response character- 
istic depending on the natural 
frequen ies of its components. 

The system diagram in Figure 


| illustrates the meaning of out- 


SPRING 


OUTPUT 


| WEIGHT 
EQUILIBRIUM 


[aaa Poo 
x 
OSCILLATING ~ 
MOTION 


FIG. 1. INPUT FORCE acts upon a 
typical system producing oscillations 
about the equilibrium axis 
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@ By AUGUST S. LERMER, 


Design Engineer, Convair, A Div. of General Dynamics Corp., San Diego, Cali} 


put and input amplitude. The sys- 


tem consists of a suspended weight, 
spring. and damper. It has one 


degree of freedom and is subjected 
to sinusoidal oscillations about 
equilibrium axis x-x. Displacement 
Y,; is input displacement (ampli- 
tude) or input for short. Y, is out- 
put displacement or simply output. 
The amplitude ratio is output di- 
vided by input Y,/Y;,. 

Frequency ratio is also a mea- 
sure of sysetm performance. It is 
obtained by dividing the frequency 
of the input motion by the sys- 
tem’s natural frequency, /;/f,. 

Damping ratio D.R. is the 
ratio of the actual damping of the 
system to that necessary for criti- 
cal damping. 

The curves in Figure 2 show the 
amplitude and frequency ratios 
under various damping conditions. 
For example at point A4,, D.R. is 
0.5, frequency ratio is 0.8, and the 
amplitude ratio is 1.15. This means 
output exceeds input by only 15%, 
which indicates good system sta- 
bility but slow response. 

Response can be speeded by de- 
creasing the damping ratio of the 
system. This can be done by: 

@ Increasing the amplitude ratio 
at constant frequency ratio to 
A,. The natural frequency and 
stiffness of the system remain 


unchanged, so no strength and 
weight increase is necessary. 


The output amplitude, how 
ever, 18 over 250% of input. 
This may endanger the system 
and is not a good solution. 
Decreasing frequency ratio at 
constant amplitude ratio to As. 
A constant amplitude ratio is 
desirable, but this method 
gives a low frequency ratio. 
This means a high, natural 
frequency, and a stiffer, heavi 
er, bulkier system. 

Decreasing freguency ratio and 
increasing amplitude ratio to 
4, This gives a good com 
promise of system perform 
ance, weight, and space. 


A simple, graphical method us- 
ing a temperature-response dia- 
gram permits analyzing the in- 
fluence of increased hydraulic 
fluid temperature on the frequency 
response of a hydraulic control 
system. Amplitude ratio, frequency 
ratio, and damping ratio are the 
main parameters which determine 
its characteristics. The curves in 
Fig. 2 show how they are related. 
Each point on a curve represents 
a system having specified proper- 
ties of performance, weight, and 
space. 

Optimum design of a control 
system is a compromise of per- 
formance, weight, and space. 
Guides or limits on the ratios can 
be established. They identify the 
values of the ratios which pro- 
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performance FIG. 2. VARIOUS DAMPING RATIOS can be chosen. D.R. of 0.5 will give good 


stability but slow response. D.R. of 0.1 will give fast response. 


duce poor performance or require 


excessive weight or space 


e Establishing safe limits 
The amplitude ratio should not 
increase beyond a safe limit called 
amplitude limit. This limit, x-x in 
Figure 3. is derived from statisti 
cal data which show that ampli- 
tude ratios above 1.41 are not 
generally good. 

[lo remain safe, away from the 


amplitude limit, a safety zone can FIG. 3. AMPLITUDE SAFETY zone is established by selecting 1.41 and 1.25 as the 
he etsablished whose lower limit amplitude limit and margin. Points A; and A, are located when D.R. of 0.1 is 
selected. This fixes the frequency safety zone by establishing the frequency limit 


is the amplitude margin X,-X,. It 
and margin 


has been arbitrairly selected at 
1.25. as a matter of judgment 
as is the safety factor in the 
strength of materials. 

For sufficiently fast response 
use a damping ratio of 0.1. This 
locates points A, and A; on ampli- 
tude margin X,-X, and amplitude 
limit x-x 

Line z-z through A, is the fre- 
quency limit, Line Z,-Z, through 
1, is the frequency margin. This 


BULK MODULUS 10° psi 


establishes the frequency safety 
zone 

The amplitude and frequency 
safety zones in Fig. 3 enclose an 


area which represents ystems 


having these properties: 


@ Amplitude ratio within safe 
limits. 
@ Sufficiently fast response due FIG. 4. VARIATIONS IN THE BULK MODULUS of a 
o low damping typical hydraulic fluid at 3000 psi. Bulk modulus meea- 
sures the compressibility of a liquid. An easily com- 
Continued on next page pressible liquid has a low bulk modulus. 
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FIG. 5. TEMPERATURE-RESPONSE DIAGRAM. Temperature curve JSVL is based 
upon an actuator whose frequency ratio is 0.125 at 100 F. Co-ordinates for a point 
on the curve at a higher temperature are calculated from equation 2. The tempera- 
ture safety zone is derived from previously established amplitude and frequency zones 


and D.R. of 0.1. 


@ Reasonably low frequency ra 
tio which requires no exces 
sive stiffness, weight or space 

The third safety zone, tempera- 
ture, established by the graphical 
method, follows after a discussion 
of the affect of increased temper 


ature on system response. 


e How increased fluid tem- 
Response—Performance of a hy 
draulic system varies with fluid 
Higher fluid tem- 


perature decreases bulk modulus 


temperature 


E of the hydraulic fluid. so natural 
frequency /, of the system de 
creases, with slower response. This 
is seen in equation | for a hy- 


draulic actuator 


Natural frequency of the 


i“ lator cps 


Bulk modulus of the hy 


raulic fluid at the given 


rea, sq ft 
oad reflected to 


piston displace 


The piston area, the reflected 
inertia load, and the maximum pis- 
ton displacement are constant for 
a given control system and are 
practically independent of tem- 
perature change. The only variable 
is the bulk modulus of the hy- 
draulic fluid. Bulk modulus de- 
creases as temperature increases. 
The curve shows that bulk modu- 
lus drops from 25.8 x 10* psi to 
6.5 x 10* psi when temperature 
increases from 100 F to 550 F. 

The actuator’s natural frequency 
at various temperatures is derived 
from equation l 

f 
(2) 
f VY &E 
where ¢ is any temperature in de- 
grees Fahrenheit. 
For example: 


-= 65 x 10° 


in VY 25.8 x 10 
Thus a rise in the temperature of 
the hydraulic fluid from 100 F to 
350 F would cut the natural fre- 
quency of the actuator in half. 
Frequency ratio increases with 


fluid temperature because /,, de- 
creases and input frequency re- 
mains constant. The fluid’s 100 F 
to 550 F temperature increase 
doubles the frequency ratio. 


e@ Temperature-response Dia- 
gram—To plot the temperature 
curve in Figure 5 assume the actu- 
ator’s frequency ratio at 100 F is 
0.125, point J. Then point V for 
550F is 0.250. Other points to de- 
velop the curve are similarly found 
using equation 2. 

The analysis on the Tempera- 
ture-Response Diagram is a graph- 
ical method based on the geo- 
metric theorem that correspond- 
ing sides of similar triangles are 
proportional. 

The analysis of the hydraulic 
system is based on the following 
data: 

(1) Frequency ratio of a hy 
draulic actuator at 100 F is 
0.125 (AB) 

The actuator’s frequency 
ratio is 30% of the system's 
frequency ratio. 

Fluid cheracteristics are as 
shown in the bulk modulu< 
temperature curve. 
Damping ratio is 0.1. 
Amplitude margin and am 
plitude limit are 1.25 and 
1.41. 

Frequency margin and frequency 

limit are then 0.46 and 0.55. 

First determine system fre- 
quency ratio from actuator fre- 
quency ratio. Point B is a pro- 
jection of J. It is the 30% con- 
tribution of the actuator to the 
frequency ratio of the entire sys- 
tem. Through A draw AC, a ran- 
dom, straight line of convenient 
length and angle. Lay off percent- 
age graduations on AC. Connect B 
with the 30% point. Through ( 
draw CD parallel to line B-30%. 
AD is the system’s frequency ratio. 
The frequency response of the 
total system is within the safety 
margin AP. 

e@ Establish temperature limit 
and safety zone—Next determine 
the temperature margin. Connect 
frequency margin P with point C. 
A line parallel to PC through the 
30% point on AC will intersect at 
R (0.131). R projected onto the 
temperature curve intersects at 
point S which determines the tem- 
perature margin at 200 F. Similar- 


Continued on page 106 
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National’s District Field Offices give you fast service on O-Ring 
engineering problems and O-Ring procurement. You talk with seasoned 
field engineers equipped with the latest O-Ring information and backed 
up by the plants of one of America’s largest sealing products manufac- 
turers. National O-Rings are precision-made, uniform in quality, specified 
and used by leading equipment manufacturers across America. 


NATIONAL SEAL 


Division, Federal-Mogu!-Bower Bearings, Inc. 
General Offices: Redwood City, California 
Plants: Van Wert, Ohio; Redwood City and Downey, California 


CALL YOUR NATIONAL FIELD ENGINEER 

Atlanta 8, Georgia: George W. Smith Company, 394 Williams St., N.W., JAckson 3-7140; Chicago (Franklin Park) IMinois: 
10013 West Grand Ave., GLadstone 5-4420; Cleveland 18, Ohio: 210 Heights Rockefeller Bidg., 3091 Mayfield Road at 
Lee, YElicwstone 2-2720; Dallas 19, Texas: Benson Engineering Company, 2514 West Mockingbird Lane, Fleetwood 
2-7541; Detroit 27, Michigan: 13836 Puritan Avenue, VErmont 6-1909; Indianapolis 5, Indiana: 2802 N. Delaware St., 
WAlnut 3-1535; Kansas City (Prairie Village) Kansas: Benson Engineering Co., 2902 West 72nd Terrace, ENdicott 
2-2843; Les Angeles (Downey) California: 11634 Patton Road, TOpaz 2-8163; Milwaukee 4, Wisconsin: 647 W. Virginia 
Street, BRoadway 1-3234; Red Bank, New Jersey: 16 Spring Street, SHadyside 7-3242; Wichita, Kansas: Benson 
Engineering Company, 519 So. Broadway, AMhurst 2-6971 
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FIG. 6. AREA WITHIN THE THREE SAFETY ZONES can be used to choose com- 


ponent perameters 


ndicates the proposed actuator must 


have 


so that the system will be safe. New temperature curve J,S:L 


ratio of 0.0845. This is 


a frequency 


achieved by changing the stroke, piston diameter, hydraulic fluid or all three 


ly, lines HC, K- 
produce the temperature limit at 
320 | 

The 
salety zones represents sale operat 
The shaded 
marginal safety The 
of doubtful safety 
limit 320 [I 
fluid 
that am 


30°, and point L 


irea en losed DY the three 


ing conditions area 
represents 
space outside 1s 


lhe 


pertains to the 


temperature 
hydraulic 
munly. It does not imply 
brent temperatures cannot exceed 
without impairing the 


this timiut 


control operation of the system 
Ambient temperatures can run as 
high as materials can stand. If 
it is easy to insulate and 


The 
offsets the 


necessary 
cool the 
Irequency 
slight 


system improved 
response 


weight increase 


e if a higher temperature 


limit is needed?——Suppose the 


temperature limit is increased 
insulation or artificial 
cooling. Lf it raised to 550 F from 
320 F. the 


ith wi nove 


without 


wctuator’s 


trom A 


frequency 


to E. The 


system’s frequency ratio becomes 
0.83 (AF), 
the graphical method previously 
used. It 
by over 
The amplitude ratio is 
| point F to G to 2.7). It exceeds 
the safety limit by 90% 
(2.7/1.41 is 1.92). Both are far 
beyond safety limits. What can hb 
changed to maintain operational 
350 F? 


in Figure 6, found by 


exceeds the safety limit 
90%. (0.83 /0.55 is 1.51). 


»- 
| 


new 


over 


safety at 


e@ New temperature 
Assume that no change is wanted 


curve 


in the amplitude and frequency 
limits and the damping ratio. The 
amplitude and frequency safety 
Also. the 
system 
30%. 


zones are not changed. 
actuator’s share of the 
frequency ratio remains at 

Thus the actuator’s frequency 
ratio at 320 F is 0.17 (AA) and is 
not changed for 550 F 

This establishes one point L,, 
the new temperature limit on the 


Establish 


the remaining points on the new 


new temperature curve 


curve by using equation 2. 

Find the new temperature mar- 
gin by projecting point S onto the 
new temperature curve at S, at 


430 F. Each new temperature 


curve represents an actuator and 


system having different character- 
istics. Thus, shifting the tempera- 
ture limit requires a change of 
the actuator’s frequency ratio from 
0.125 to 0.0845 at 100 F. 

{ vertical line through the inter- 
section of a temperature limit and 
its corresponding temperature 
curve, such as point L, is the locus 
of all 


given component at various operat- 


such intersections for a 

ing temperatures. The same is true 

of temperature margins. 

@ Designing new components 
The new frequency ratio can be 

translated into 

parameters by using equation 1. 


new component 


Natural frequency has increased 
1.485 (0.125 
0.0845). For manipulation under 


by a factor of 


the root symbol in equation 1, 
1.485 should be squared to 2.2. 

The designer may increase the 
piston area 2.2 times correspond- 
ing to an approximate 50°% in- 
crease of the piston diameter. Or 
the stroke can be shortened 2.2 
Also a hydraulic 


bulk 


is greater than the given one. A 


times. fluid can 


be selected whose modulus 
combination of all three possibili- 
ties probably would be tried. 


@ Unanalyzed frequency ratio 
Another 
remaining 70° of the 


design subject is the 
system's 
which has not 


frequency ratio 


been analyzed. A great part of 
this depends on actuator mount- 
ing. Standard designs can be im- 
proved to compensate for the in- 
fluence of high temperature on hy- 
draulic fluids. 

Decreasing frequency ratio in 
this way could shift the contribu- 
tion of actuators from an average 
30° to about 55%. Lines E-55% 
and CQ indicate the frequency 
ratio AQ of the entire system is 
within the safety margin, although 
the operating temperature is 5350 
F. At the same temperature, but 
without improved mounting. the 
identical system Frequency ratio 
was AF and the amplitude ratio 
limits by 


safety over 


vvy 


exceet de 1 


QO". 
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And here’s another FIRST! 
. more than 24 pages of design 
data and sizes covering basic 
facts about Viton O-Rings .. 
Write for your free copy! 


One of the first to embark upon a research and 


DATA 


development program for Viton O-rings, Parker 
Seal Company now makes another significant 
advance in this versatile high temperature material 
by offering Viton O-rings in all A.N. or A.R.P. 
standard sizes. This means faster delivery and 
greater economy for all these popular O-ring sizes. 


It’s another plus result of responsible leadership 


DESIGN AND MEDIA 


in O-ring engineering by Parker. 













arker SEAL COMPANY 


Culver City, California and Cleveland, Ohio 


A DIVISION OF PARKER-HANNIFIN CORPORATION 


tcle 103 on Time-Saver Card 











Pressure sensing actuator 
speeds wiper reversal 


@ By JACK H. EICHLER Warquetie Dir 


PRESSURE-SENSING, valve 

actuator which compares two 
pressures and has trigger-action 
valving reversal is the heart of 
a high performance, hydraulic 
windshield wiper used on the Lock 
heed Electra 188. The system was 
developed to meet the design 
specifications drawn up by engi 
neers of Lockheed Aircraft and 
Curtiss-Wright for a radically new 
wiping system. The following de 


sirable features were listed 


@ The wiper must operate at all 
values of aircraft system pres 
sure in the range 800 psi to 
3000 psi with constant or vary 
ing aircraft pressure 
In order to overcome the high 
wind forces generated by the 
speed of the aircraft, the wip 
er must develop about 700 
in-lb of torque 
The maximum prevailing air 
craft pressure must be utilized 
in each stroke regardless ot 
wiper speed or control setting 
The wiper must be able to re 
verse anywhere in its stroke 
if it should meet ice barriers 
or other obstacles 
The remaining window units 
must continue to run normally 
even when a campanion win 
dow unit is partially or com 


pletely blocked 


There will be an internal me 


Curtiss-W right ¢ orp., leveland, Ohio 


chanical lock to hold the wip 
ers in the stowed position 
when not operating. 

The stowed (parked) position 
will lie outside the wiped area 
Visibility requirements di 
tated off-the-glass parking 
The whole system must pass 
a 240-hour life test under sim 
ulated wind load and pass en 
vironmental tests in sand, salt 
spray, humidity, vibration, and 


operate at 65 F to 185 F 


Normal valve sequencing used in 
the past required the reciprocat- 
ing wiper drive to dwell at the end 
of each stroke while the actuator 
reversed. Dwell time caused erratic 
movement to the blades and arms. 
More important, since the wiper 
had to make 300  strokes/min, 
dwell time required a_ higher 
average velocity. Long decelera- 
tion and acceleration further in- 
creased average velocity to com- 
plete 5 strokes/sec. High in- 
stantaneous velocity required com- 
plex damping design. 

\ way was needed to keep the 
valving moving at the same time 
as the wiper. 


e Valve actuator triggers di- 
rectional valve—In the system 
design by Marquette Division, a 


pressure-sensing, valve actuator 


compares the aircraft system pres- 
sure with the varying pressure on 
the wipers. When the valve actua- 
tor’s piston reaches the end of its 
right stroke, a spring-actuated 
mechanism snaps the directional 
valve left. This opens the valve’s 
left tank port allowing wiper sys- 
tem pressure in the left line to 
drop to zero. Wiper pressure in- 
creases in the right line so the 
wipers reverse. 

When the valve’s actuator piston 
moves right, it contacts the right 
balance piston and forces it out 
against aircraft system pressure, 
even though wiper pressure is less 
than aircraft pressure, because the 
actuator piston is larger than the 
balance piston. Wiper pressure 
rapidly approaches aircraft pres- 
sure at the end of the wiper’s 
stroke. 

When wiper pressure on the left 
face of the actuator drops to zero, 
the right balance piston pushes the 
actuator left. Pressure in the right 
line begins to increase and moves 
the actuator even after the right 
balance piston loses contact with 
it. The actuator makes contact with 
the left balance piston and they 
move left. Because of the ratios of 
their areas, balance occurs when 
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DIRECTIONAL VALVE HAS JUST REVERSED. Wiper sytsem pressure has begun to 
SPEED coperctes in caer tee. increase in the right line. Pressure in the left line is zero. Wipers move inboard as 
ing one knob. The balance port first 
opens and applies system pressure 
aganist the two balance pistons of the 
valve actuator. As the knob is turned 
farther, the second stage opens porting 
fluid to the wiper drives through the 
valve actuator. The needle valve also 
meters fluid as needed directly from the 
aircraft system. It turns the system on 
and off, controls frequency of stroke 
and parking the blades. 


wiper pistons move outboard. 


Balance Piston / . Valve Drive 


OY 





wiper pressure is slightly smaller 


than aircraft pressure. The valve 





shifts right. reversing fluid flow SS ; a 
: - MA, LZ e 
in the wipers. t " fs Actuator Piston» 


@ Short wiper dwe!l—tThe 














wiper piston and valve actuator 
piston reverse fast because wiper VALVE ACTUATOR PISTON PUSHES the left balance piston to its retracted posi- 
pressure drops be nese on ene face tion, triggering the valve when actuator piston equals balance piston force. 

as it begins to increase on the 
other. This gives very slight dwell 
at the end of the stroke. The pis- 
tors each have the same varying 


pressure, so the, reciprocate to- 





gether. Reciprocation does not de- 
pend on aircraft pressure. It oc- 


curs because once each stroke. 








wiper pressure nearly equals air- 
craft pressure. Aircraft pressure 
is applied to the wiper each stroke, 
so maximum torque can be pro- 
duced each stroke, regardless of 











speed setting. If a high wind load 











tries to reduce wiper speed, air- 
craft pressure and wiper pressure 
will rise to meet the need, insuring V-GROOVES AT EACH END OF THE WIPER PISTON exhaust the fluid at a de- 
creasing rate to slow the piston. The double dashpot at one end shortens the wipers’ 
travel at high speeds. Below 125 strokes/min, it is not effective and allows the wiper 
Continued on next page to move off the glass to the parked position. 


the necessary torque to move the 
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Mydrauvlic power * electronic cooling * refrigeration-ty 


GEAR PUMPS 
GENERATION 


@ MISSILES © SPACECRAFT 


High performance 
hydraulic pumps by 
Eastern are uniquely 
suited to the exacting 
operating require- 
ments demanded in 
the craft of tomorrow. 


Check these Eastern 
gear pump features 
— do they suggest a 
solution to your 
present design 
problem? 


Small size: Eastern gear pumps are the smallest, lightest 
made. Airborne servo system pump shown delivers 1.5 
gpm @ 1500 psig — measures only 1%” x 1%” x 2%”, 
weighs 9 oz. 


Wide performance range: pumps available have 
theoretical displacement from .0016 to .0419 cu. in. per 
revolution — flow from .025 to 2.0 gpm, pressures from 
0 to 2000 psig, at speeds to 24,000 rpm. Weights with 
motor range from 1.5 to 8.5 Ibs. 


Unaffected by extreme environments: rugged, 
reliable Eastern units take loads to 50g in stride — shrug 
off temperature differentials to meet MIL specs. 


Flexibility, economy: mass-produced components can 
be teamed into the precise configuration you need. 
Creatively-engineered custom pumps also available. 


Contact Eastern for creative contributions to help 
you solve your hydraulic pump or power problems. 
Write for Bulletin 360 — your complete new 

guide to Eastern aviation products. 


pe cooling 
pressurization-dehydration * servo-valve hydraulic systems 


EASTERN INDUSTRIES, INC. 


100 Skiff Street * Hamden, Conn. 


Los Angeles Office: 4203 Spencer St., Torrance, Calif. 
Tel: FRontier 6-1921 
40 o: me-Saver Card 





wipers with no effect on the stroke 
speed. 

Since the wipers synchronize at 
the end of each stroke, they begin 
the next stroke together. A blocked 
wiper arm waits at the obstacle for 
the other wiper to complete its 
stroke. Wiper pressure then in- 
creases to aircraft pressure for 
reversal. Pressure increases in 
both wipers and produces an in- 
creasing torque in the blocked 
wiper to dislodge the barrier. A 
blocked wiper does not interfere 
with action of the other wiper. One 
valve actuator operates one or 
more wipers in parallel, with the 
same pressure, torque, and motion. 


e@ Window drive damping 
Each wiper piston has throttling 
grooves at each end. Fluid ex- 
hausts through decreasing area of 
V-grooves as the piston approaches 
the end of its travel. An oscillo- 
graph record shows a gradual 
build-up of damping pressure in 
the normal dashpot as the wiper 
piston slows down. 


@ Parking—The wiper piston 
also has a double dashpot which 
influences off-the-glass parking 
and overtravel compensation. It 
has exceptionally stiff damping 
(over 2000 lb) which limits wiper 
travel at high speeds, cutting off a 
few degrees at the end of the 
stroke. This compensates for over- 
travel (bending of the arm) by 
shortening the travel of the wiper 
piston in the upper two-thirds of 
the speed range. Below 125 
strokes/min, the double dashpot 
collapses and permits wiper travel 
to increase 10 degrees outboard, 
so it moves off the glass into the 
stowed position. 

The pilot parks the wiper by 
closing the needle valve. As the 
wiper slows to 125 strokes/min, a 
spring clutch catches the wiper 
arm shaft and acts as a mechani- 
cal lock to hold the arm in the 
parked position. The clutch over- 
rides in one direction and holds 
in the opposite direction. It is hy- 
draulically released for free run- 
ning in both directions when the 


system is pressurized. vvv 
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Wherever in 
the world your 
hydraulic machinery 
operates... 





Shell Tellus Oil is there 


Other outstanding Sheil Around the world, Shell Tellus Oil is available—under the 
Sneattes CaS CES SENSES same brand name and providing the same performance that 





Shell Rimula Oils — for heavy-duty diesel your domestic customers rely upon. 
engines ; , 
Shell Talona’R Oil 40—anti-wea: crankcase Tellus® Oil is top-rated as both a lubricant and control 


oil for diesel locomotives . . “1: 
Shell Aivenie Grease — multi-purpose in fluid for complex hydraulic systems. Its ability to combat 


Custria! gresse oxidation, rust, sludge formation, wear and foaming has 
Shell Turbo Oils—for utility, industrial and ; , : 
marine turbines earned it world-wide popularity. 


Shell Dromus Oils—soluble cutting oils for . , : ‘ 
high-production metalworking No matter where your hydraulic machinery is shipped, 


Shell Macoma Oils — for extreme pressure ale < 2 ily ‘ ‘ , ry 
ndustrial gear lubrication make Shell Tellus Oil your standard recommendation. Write 


Shell Voluta Oils — for high-speed quench for complete information. 
ing with maximum stability 


SHELL OIL COMPANY 


' 
nenstsnenaamiaimaaniiaaaned, 50 WEST 50TH STREET NEW YORK 20, N. Y. 
cont ie named ter 6 900 ohell. Shown 100 BUSH STREET SAN FRANCISCO 6, CALIFORNIA 
here is the Cultellus costatus IN CANADA: SHELL OIL COMPANY OF CANADA, LIMITED 
nen, 505 UNIVERSITY AVENUE TORONTO 2, ONTARIO 
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RELIABILITY 
PERFORMANCE 


First, imaginative design; then 
experienced thoroughness 
through development, tooling, 
production, assembly and tests, 
all under strict quality control 
in an unusually well equipped 
plant we can help you solve 
your special problems 


@ SHUTTLE VALVES 


@ RELIEF VALVES 





~ 


— 


@ SELECTOR VALVES 


@ COMPLEX PACKAGES 
7 


also 


SOLENOID VALVES 
TRANSFER VALVES 
BRAKE VALVES 
PRESSURE REDUCERS 
FUEL PUMPS 
DEHYDRATORS 
COMPACT COMPRESSORS 
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Flexible hose for missiles and rockets 


Engineers at Rocketdyne. North 
American, and Douglas were asked 
in a survey by Titeflex. Inc. why 
flexible hose is used in rocket en- 
gines. Thermal expansion makes 
connection points move on test 
stands and on the engine. Hose 
does not transmit expansion loads 
to the airframe and engine. Engine 
vibration must be isolated from 
the test stand and airframe. If 
not, frame fittings and the piping 
itself may fail due to metal fatigue. 
Hose dampens vibration. 

Many designs require movement 
between the engine and airframe 
or test stand. Hose allows move- 
ment, so permits true thrust meas- 
urement. Absolute component 
alignment is difficult. Combining 
rigid pipe and hose makes up for 
alignment differences. Hose can 
be snaked around obstacles in a 
packed engine or airframe. Com- 
ponents can be replaced or altered 


or new components added more 


easily. 


@ Types of Flexible Hose 
All-metal hose with bellows style 
core and wire reinforcing braid 
is used where temperatures are ex- 
tremely high or low, and where 
there should be no fluid contam- 
ination. A_ similar hose has a 
die-formed core using wound and 
brazed metal strip and reinforced 
with wire braid. It gives increased 
flexibility but lower fatigue life. 
Teflon tube reinforced with wire 
braid is used mainly for hydrau- 
lic lines. It has a temperature 
range of —65 F to 450 F and with- 
stands pressures to 3000 psi. 
Rubber hose reinforced with 
wire braiding is widely used in 
pneumatic lines. It’s inexpensive, 
and resists chemical damage. but 
cannot be used with some cor- 
Continued on page | 14 
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Articles about: 
HYDRAULIC AND PNEUMATIC 
SYSTEMS AND COMPONENTS 


DESIGN - APPLICATION - MAINTENANCE 


FIRST PRIZE ad ....$500 


SECOND PRIZE i ..$300 
THIRD PRIZE . Sotphsslaibdsp tosis 
4th to 7th PRIZES, EACH .......$100 


All prize papers will be published in HYDRAULICS & PNEUMATICS Maga- 
zine. Papers receiving honorable mention awards will also be published and 


paid for at regular rates. 


CONTEST CLOSES JULY 1, 1960 


Committee of Judges: 


J. A. Draxler, Chief Engineer, Elwell-Parker Electric Co. 


R. K. Sedgwick, Assistant Chief Engineer, Servo Machine 
Tool Div., Kearney & Trecker Corp. 


W. E. Mayhew, Steff Engineer, Advanced Fluid Systems 


Research & Development, Republic Aviation Corp 


SPONSORED BY Hydraulics 
°®Pneumatics 


An Industrial Publishing Corporation Magazine 


812 HURON ROAD, CLEVELAND 15, OHIO 





The photograph below shows RMC Pres- 
sure Gauges undergoing severe vibration 
testing on big Calidyne High Frequency 
Vibration Test System. These gauges undergo 
accelerated tests from 0-2000 CPS—up to 
25 G intensity and up to 350° F. 


RMC direct-drive Pressure Gauge 
eliminates vibration problems 


The RMC direct-drive Pressure Gauge is rugged and resilient. It is 
the first direct-drive helical bourdon gauge—inlet pressure acts 
directly on a helical bourdon to drive the pointer. The helical coil, as 
a simple spring, is resilient and fully balanced, and is not affected 
by shock or vibration. 

With its direct drive, there are no gears or linkage to gyrate and 
score on vibration—no unbalanced bourdon “C” springs and hair 
springs to whip. Direct-drive action means a stable pointer—no loss 
of power, too. Pointer action of the RMC gauge is steady, positive 
and alive—no need to tap the gauge to read. Soft hair springs and 


backlash springs are not used. 
— 


Shown at far right is the pointer-coil unit used | 


in 3” and 5” concentric models. The pointer in 
these models is attached directly to the end of 
the pressure element. At the near right is a 
cutaway view of the compact 1!5” and 

2” eccentric models. The pointer in these 
models is actuated directly by a simple 

pivot. Both types offer the same direct- 

drive, helical bourdon advantages. Pres- 

sure ranges from 0-1000 to 0-10,000 psi. 


Write, wire or phone for general catalog. If yours is a 
special application, tell us your requirements—RMC 
engineers will work with you in solving it. Rochester 
Manufacturing Co., 209 Rockwood St., Rochester 10, 
N. Y. (Telephone: BRowning 1-2020). 


LIQUID LEVEL, TEMPERATURE and PRESSURE INSTRUMENT 


ROCHESTER MANUFACTURING CO., INC., Rochester, N.Y 
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rosive fluids or at temperatures 
over 275 F. Because Teflon tube 
is rigid in larger sizes, bends are 
made by preforming. Titeflex re- 
cently developed a flexible hose 
with a core of Teflon and Fiber- 
glas tapes having wire reinforce- 
ment. Its bend radius is only 31% 
times ID. 


Three engineering 
changes at Pesco 
Appointments in the engineer- 
ing department at Pesco Products 
Division. Borg-Warner Corp., Bed- 
ford, Ohio have been announced. 
J. F. Murray has been named di- 
rector of engineering: Thomas D. 
Carpenter is manager, future 
product planning; and Louis J. 
Schafer is project manager. Mur- 
ray has had extensive experience 


a Dh 


Carpenter 


Schafer 


in research, development, and ad- 
ministration of engineering proj- 
ects for missiles and aircraft. He 
will be closely associated with 
long range, technical planning. 
Carpenter was project manager of 
Pesco’s cryogenic program for 
missile fuel systems. He will be re- 
sponsible for future planning. 
technical analysis, and initial eval- 
uation of products to be devel- 
oped. Schafer has worked directly 
with all phases of supervision, de- 


sign, and development of high en- 
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ergy fuel and cryogenic pumps. 
Other changes include the ap- 


pointment of Thor Holm as man- (Lp The simplicity of recalibrating an RMC 
ager, engineering design, and Al- y & bimetal dial thermometer is gg en 
bert Paul, supervisor of design below. Patented RMC_ system leaves 
calla ee ~~ hermetic seal undisturbed, prevents damag- 

ing of critical pointer shaft. 


Benbow advances 
at Airaterra 

Donald A. Benbow has been 
promoted to sales manager of Air- 
aterra, Glendale, Calif.. by Don- 
ald L. Leavitt, president. Benbow 
was formerly assistant sales man- 
ager. Airaterra designs and mar- 
kets aircraft, missile and indus- 
trial components, and quick con- 
nect couplings manufactured by 
Roylyn, Inc. 


» = 
Ae Oe 


Benbow Marmor 


RMC external recalibration device 
Garl in . 
pas in saves time and your thermometer 


James Mz oO ecently became . ° 
cae apse ops aaa ~ With the patented RMC dial reset screw you can recalibrate 


tary Products Dept., Marketing your thermometer easily and safely, should it ever be necessary. 
Division, Garlock Packing Co.., The all-important hermetic seal cannot be destroyed, and there 
Palmyra, N. Y. Marmor was is no chance for damage to the critical pointer shaft. 


formerly with the Missile and 
Space Division, Lockheed Avia- What the RMC system cal pointer shaft may become bent or 
tion, where he was technical co- e twisted. And still others use a mech- 
> lar} of recalibration anism incapable of holding the new 
ordinator for the Polaris program. etting for ri length of Be None 
. ° S é d ne. 
He w ill be based in Palo Alto means to you of these things can possibly happen with 
and will be responsible for mili- Sometimes it is necessary to recali- RMC’s patented recalibration device. 
tary contract accounts west of brate industrial thermometers due to A simple dial-reset screw, located 
Salt Lake City. severe shock from rough handling, or on the back side of RMC thermom- 
to calibrate for extreme accuracy at eters, permits recalibration without 
any point on the scale for special opening the instrument in any way— 
work range. thus leaving its air-tight 
Representative for Various recalibration systems are hermetic seal intact. Its 
Dalmo Victor employed in the different makes of positive meshed-gear 
ordinary bimetal thermometers. Most mechanism rotates the 
Dalmo Victor Co., Division of all of them will achieve the desired dial itself in a way that 
Textron, Inc.. Belmont. Calif.. has recalibration, but a number of unde- cannot under any cir- 
sirable things may also result. In cumstances cause dam- 
pennasiinetiien | Davt Ohi some, all semblance of air-tight seal age tothe pointer shaft. 
i es. _7 om =e. is automatically destroyedinremoval And the new setting will 
Koenig, who heads W. C. Koenig of the dial glass. In others, the criti- hold indefinitely. 
and Associates, Inc., previously 


contract co-ordinator of the Mili- 


appointed William C. Koenig their 





served as field representative for 

Dalmo Victor from 1951 to 1956 Write, wire or phone for general catalog. If yours is a 
. : : special application, tell us your requirements—RMC 

when he started his own firm of engineers will work with you in solving it. Rochester 

Manufacturing Co., 20’ Rockwood St., Rochester 10, 

N. Y. (Telephone: BRowning 1-2020). 


consulting engineers. Although his 

firm will continue to specialize in 

consulting engineering, Koenig : “ ate 

will personally represent Dalmo aA alt 

Victor. ROCHESTER MANUFACTURING CO., INC., Rochester, N.Y. 
‘ircle 118 on Time-Saver Card 
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When water or oil 
in gases cannot 


be tolerated... 


INSTALL ROBBINS 


dehydration 
equipment 


Robbins Aviation offers you both dis- 
posable cartridge type and refrigeration 
type dehydration systems for practically 
all types of gases... equipment designed 
and built to rigid quality control stand- 
ards to give you maximum satisfaction in 
efficient trouble-free performance. 

Robbins equipment is used extensively 
for aircraft pneumatic systems, test lab- 
oratory equipment, mobile compressor 
trailers, hydraulic system purging, mis- 
sile charging and pressurizing systems, 
for instrument, laboratory, and factory 
air, controlled atmospheres for brazing 
and heat-treating furnaces, etc. Mechan- 
ical filters, drier and purifier chambers, 
refillable and disposable cartridges, dew- 
point indicators also available. 


Fast, positive, economical 
removal of water or oil 
vapor and impurities 


Pressures to , 12,000 PSI 
Safety Factor . . . « « +» 407 
Dewpoints to “a Tie ae —100°F 
Oil Vaper 

Removed to. ..as low as 0.3 ppm/w 


Write today 
for 
complete 
information|! 


Manufacturers of high quality valves 
and dehydration equipment 


2350 E. 38th St., Los Angeles 58, Calif. 
LUdlow 9-5221 
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Absolute Pressure Relief Valve 
. . . controls airflow 


Maintains pressure in instrument 
compartment to specified value 
Single-stage, directly operated, has 
balanced poppet and aneroid bel- 
lows. Mounted inside compartment 
on wall in any position. Regulates 
pressure to +0.25 psi from sea 
level to space at constant nominal 
flow of 8 scfm. Other valves in 
series cover wide range of outlet 
pressures and flow capacities. 0.025- 
psi shift for each g in direction of 
the major axis. 0.3-psi shift for 1 
atmosphere change in ambient 
Weight is 0.3 lb. P/N 26000.— 
Aerodyne Controls Corp., Hunting- 
ton Station, N. Y 


Torque Motors 
. . « have flat armatures 


Pole pieces, magnets, and arma- 
ture completely contained and af 
fixed to monmagnetic, stainless- 
steel frame. Pole pieces or mag- 
nets can't shift position or break 
away from assembly in shock or 
vibration. Model 20 Series motors 


actuate control spools in electro- 
hydraulic, electropneumatic, and 
hot gas servosystems. Four models 
Strokes from 006” to + .015” 
Output radii from .650 to .996 
Midposition force from 2.5 to 13.0 
lb. Hysteresis is 2%. Resonant fre- 


quency from 940 to 400 cps. Re- 
quire from 1.6 to 5.2 w. Weigh 
from 2.8 to 18.5 lb—Servotronics, 
Inc., Buffalo, N. Y. 


Fluid Particle Counter 

- ++ Measures according fo size 
Fluid being tested is pumped di- 

rectly through counter. Sample 

flows past a window where foreign 





particles pass one-by-one. A light 
beam through window and fluid 
stream inpinges on a_ phorosensi- 
tive element on opposite side of 
stream. Particles interrupt light 
beam causing change in cutput 
signal from photosensitive element 
proportional to particle size. Coun- 
ter curcuits record particles ac- 
cording to size. Calibrated with 
transparent disc containing parti- 
cles of known sizes. For factory, 
laboratory, or field use—"“igh Ac- 
curacy Products Corp., Claremont, 
Calif. 
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High-Pressure Air Bottles 
. .« Store gases & liquids 


Manufactured from continuous 
windings of glass fiber, impreg- 
nated with epoxy resin. Light, 
strong, corrosion-resistant, safe 
Normally spherical. To 50% 
weight Savings over steel containers 


Continued on page | 18 





AUTOMATICALLY.... 
, PLOTS/READS 


TRANSFER | 
FUNCTIONS 














THE METROLOG 200 SERIES SERVO ANALYZERS REPRESENT THE ULTIMATE 
IN SERVO TEST EQUIPMENT 


Completely reduces transfer function data and presents it in the 
A NEW cONCcePT nts Tae 
N Simultaneously measures PHASE Relationship and AMPLITUDE 
! RATIO of any two desired signals 


SERVO TEST Tittielalielal-teltl ih mmelitelichaMmelelic ME 2-10meelMRia-teltl-lalal-. Mel ME lol 


TameelalltlslailelsMe ALisMmA celeb 41a -14e)4el eee lilelilclilas ly 


produces BODE PLOTS and NICHOLS CHARTS 


Generates tests Tie lsleleMmelsle Mme aa cli Mm lalolli mE tie 


nals in any combination of AC or DC 


aR i lat1e)kele) fae) '120)'F-Wi1e). Establishes TRANSFER FUNCTION of con 


plete system, individual sections or spe 
169 NO. HALSTEAD STREET aiilemaeliul leit me lel ae Ola ap ma OO) 2 
PASADENA, CALIFORNIA or CLOSED LOOP conditions 


A SUBSIDIARY OF AIR LOGISTICS ¢ rel -lave]-7-aleli ls 






REPRESENTATIVES IN ALL PRINCIPAL CITIES 

















it takesa... 


‘‘STRONG BENCH”’ 


a 


... to produce the 


EXTRA QUALITY* you 
get in PAUL-MUNROE 


HYDRAULIC 
PUMPING 


- 


Paul Vunroe 
pumping un 
are rugged and 
trouble jree The 
EXTRA QUALITY 
we use is your best guarantee of de 
pendable service For example, consider 
the following 


*(1) DOWTY 


HYDRAULIC PUMPS ©® Offered by Berry 
Hydraulics, this British designed pump has an 
exclusive journal bearing feature that provides 
extra-long life and unique wear compensating 
ability. Range to 3000 p.s.i. and to 60 gpm 


* (2) REULAND 
ELECTRIC MOTORS ©® With Reuland’s 


spline-coupled hydraulic pump mount motor, the 
pump shaft is connected directly to the motor’s 
shaft inside the motor. This cuts space needs 
50%, assures perfect alignment and provides 
smooth, quiet operation 


is 


of the components 


* (3) PAUL-MUNROE 


MANUFACTURING ©® You get guaran 
teed performance when you specify Paul-Munroe 
pumping units. The hundreds of installations now 
in use provide the best demonstration of our 
expert craftsmanship 


To order or for additional information 


wire write or phone 


PAUL-MUNROE 
HYDRAULICS 


6430 East Gage Avenue, Bell Gardens, California 
Telephone: Los Angeles SPruce 3-2870 
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for equal volume and pressure ca- 
pacity. No volumetric restrictions 
Bottles fabricated for any number 
ot cycles from 1000 to 10,000,000 
From 100 to 5000-psi operating 
pressure.—Apex Reinforced Plas 
tics Div., White Sewing Machine 
Corp., Cleveland. Ohio 
503 
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Hydraulic Safety Lock 
- « » Supports load during 
line failure 


Pilot check valve is for high 
pressure systems. Installed at cyl- 


inder inlet. Normally allows full 


continuous flow to and from cyl- 
inder. If line or hose breaks, lock 
closes immediately and traps fluid 
in cylinder. Load remains sup- 
ported or can be lowered by turn- 
ing set screw which relieves pres- 
sure inside lock—Ground Systems, 
Inc., El Monte, Caléf. 

504 Tir 


Pressure Equalizer 
. « » for expansion chamber 


Use with LOX and other fluid 
tanks where there is a pressure dif- 
ferential. Has machined aluminum 


bellows which is _ hermetically 
sealed. Takes 44” minimum stroke 
at 70 psi. Temperature range from 

400 F to 750 F. Controlled wall 
thickness concentrates strength 


where needed. For pressures to 
1000 psi. Sizes from 44” to 36” 
diameter.—H ydrodyne Corp., North 
Hollyu ood, Calif. 

Yircle §05 on Time-Saver 


Valve Check-Off Chart 
... Shows valve types & uses 


Describes off-the-shelf valves 
For aircraft, missiles, rockets, and 
GSE. Types are drain, bleed, check, 
system checkout, filler, fill and 
bleed, gage protector, relief, se- 
lector, shuttle, vacuum breaker, 
vent and breather, and float-actu- 
ated vent. Chart has O-ring recom- 
mendations.—James, Pond & Clark 
Inc., Pasadena, Calif 

e 506 T 


Shutoff Valve 
- + « has 3000-psi 
operating pressure 


Employs rotary shear seal prin- 
ciple. Can be actuated by motor, 
solenoid, or hydraulic or pneu- 
matic energy. Flow can be posi- 


tioned from zero to 10 gpm. Con- 
trols fluids or gases. Pressure drop 
is 10 psi max at full flow. Low 
actuation torque. Zero leakage 
Ports meet AND 10050-16.—Vin- 
son Engineering & Sales Co., Van 
Nuys, Calif. 
507 on Time-Saver ( 


Thrust Reverser Pump 
- +. Spur gear design 


Hydraulic power source for ac- 
tivating jet engine thrust reverser 
RR16340 is engine driven. Com- 
bines light weight, ease of over- 
haul. Has internal check valve, in- 


Continued on page 1|20 
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APPLICATION ENGINEER'S FILE NO. P26] 


“ACCUMULATORS TO HOLD PRESSURE 


Band Saw Milling Machines made by Fitchburg Engineering 
Company incorporate a 24% gallon Greer hydro-pneumatic 
bladder-type accumulator in the clamping circuit to hold hydrau 
lic pressure and improve operation. Here as in numerous other 
applications Greer accumulators are specified to obtain max 
imum reliability and longer trouble-free operation. On your next 
fluid system design problem, be sure to contact a Greer factory 
representative or your local Greer distributor 


, GREER HYDRAULICS INC. 
4474 East Olympic Boulevard, Los Angeles 23, California 
496 Grand Bivd., Westbury, L1., N.Y. 








new Tape-Seal 


seals hydraulic fittings 
7 ways better, faster! 4 


Not just another sealing com- 

pound! Tape-Seal, made from : 
Du Pont’s miracle Teflon®, 

wraps around connection 

gives you these 7 important 

advantages: 

Faster, easier to apply... 

wrap around connection, tear 

off, that’s all & Never hard- 

ens disassemble with ease, 

anytime & Completely insol- oe 


uble and inert to chemicals, 
alkalies, and acids @ Seals 
both threaded and flared 
joints. Ideal for packing & 
Unaffected by temperatures 

250° to +500° F @ Lubri- 
cates as it seals . . . completely 
eliminates thread-galling even 
on stainless steel ® With- Yd 
stands high pressures and vi- 
bration ® In widths of 4", 
¥y,”, 1”, 4” and wider. 


FRIESLAND PLASTICS COMPANY 


Friesland, Wisconsin 


June, 1960 


> Send for free sample! 


<SB GLASSES 


OF PRESSURE GAUGES 
meet all service demands 


1. 


<4 ASHCROFT DURAGAUGES. 
The finest pressure gauges 
built—highest in sustained 
accuracy and durability. 
ideal for the toughest serv- 
ices. Save many times 
their initial cost in re- 
placements and repairs. 


ASHCROFT QUALITY p 
GAUGES. Tops in general- 
purpose gauges — second 
only to the Duragauge. 
Available for pressure, 
vacuum or compound serv- 
ices in low, medium, and 
high ranges. 


ASHCROFT STEEL CASE 
GAUGES. None better for 
small equipment like port- 
able compressors, pumps, 
and for less important 
pressure lines. Pressure, 
vacuum, and compound 
ranges available. 


Ashcroft dial sizes range from 2” through 24” . . . pres- 
sures from 30° vacuum or a few ounces up to 100,000 
psi. . . materials to suit the application. Among the 
many Ashcroft Gauges are Maxisafe*, pneumatic re- 
ceiver, recording, chemical, special purpose types, and 
various gauge testers. Invest wisely. Make your selec- 
tion precisely for the job. Chose from the complete line 
of Ashcroft Gauges. Write for Catalog 300 B. 


ASHCROFT PRESSURE GAUGES 
A product of 
MANNING, MAXWELL & MOORE, INC. 


Instrument Division « Stratford, Connecticut 
Manning, Maxwell & Moore of Canada, Lid., Ga 
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THIS MAY NOT BE THE 
ANSWER TO OUR CROWDED 
HIGHWAYS (IT IS INJURI- 
OUS TO NONSWIMMERS) 
BUT WE CAN GIVE YOU 
SOME UNWATERED ANSWERS 
ABOUT THINGS HYDRAULIC. 


UNIVERSAL 
HYDRAULICS 


ielh sb 11°), Oe) Se lele |. mele! i _fel-F Salel.| 


P.O. BOX 4500 
CLEVELAND 724, OHIO 
WHITEHALL 2-4595 


AIRCRAFT 
COMPONENT 


ATA 
ternal bypass valve. Capacity from 
2.7 to 3.1 gpm at 300 F, inlet pres- 
sure 25 to 30 in. Hg abs, 2800 


rpm, 500 psi discharge. Maximum 
capacity, 6.0 gpm at 3800 rpm and 





200 psi discharge pressure. 1.8 hp 
maximum power requirement 
Weight is 8.5 lb. Mounting pads 
available to AND specifications or 
as specified—Lear, Inc., Lear- 
Romec Division, Elyria, Ohi 
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Size Gage For O-Rings 
. checks cross-section, ID 


Measure cross-section with slots 
in base. Put ring on cone. Read 
off ARP (AN) sizes from cone.- 
Parker Seal Co., Div. Parker-Han 


nijim Corp., Culver City, Cala 


e 509 


Pressure Regulators 
& Check Valves 
. .» for gases & liquids 


Hand-control, electric-control, 
and dome-loader regulators. Work- 
ing pressures to 10,000 psi. Vent 
automatically on reducing pres- 
sures. Handle torque is 12 in-lb 
Bubble-tight. Check valves for 50 
to 15,000 psi " to 1144” ports 
Orifices 5/16", 14", *%”".— 
Specialty Engineering Co., San Ga 
briel, Calif 


rcle §10 on Tim 


Teflon Hose Assemblies 

- . . have swaged fittings 

Extended impulse test life is 
250,000 cycles. Characteristic of 
fitting matches properties of hose 
material. No _ inherently weak 
points in assembly. Lighter than 
assemblies with screwed-together 
fittings. All sizes from —4 to —12 
meet SAE. ARP 604 specifications 
For 3000 psi 67 to 400 F.—Re- 
sistoflex Corp., Roseland N. J. 


e 511 on Time-Saver Card 


Aircraft Tubing 
. . « Specification chart 


Information on steel tubing in 
concise chart form. Lists MIL-T and 
superseded MIL-T specifications in 
comparison with AMS specifica- 


Sie aged 
ore ome 
sore’ | 


tions. One column lists major dif- 
ferences between the two types. For 
each specification the tensile 
strength and elongation is given 
Other columns list the condition of 
the steel and the principal applica- 
tions. Types 304 and 347 tubing are 
for hydraulic and pneumatic sys- 
tems.—T ube Distributors Co., Gar 
den City, N. Y. 


e $12 on Time-S 


Automatic Drain Valve 
. . . Teflon or Viton A seals 


Normally open check valve closes 
at preset pressure or flow Opens 
to bleed fluid at pressures below 
system operating pressure. P-526 


valves of aluminum or stainless 
steel. For pressures to 3000 psi 
Operates from —65 F to 500 F 
For fuel, air, nitrogen, LOX 
James, Pond & Clark, Inc., Pasa- 
dena, Calif. 


rcle $13 on Time-Saver Card 


HYDRAULICS & PNEUMATICS 





GREATER PROTECTION 
Yo tows AURPLINE 


WHIRL-A-WAY FILTER, REGULATOR 
AND LUBRICATOR ASSEMBLY AND 
AUTOMATIC AIR TRAP (moDEL w-4) 


SUCCESSFULLY 
USED FOR 
PROTECTION 
OF AIR VALVES 
CYLINDERS 
CONTROLS 
PNEUMATIC 
TOOLS, ETC. 
The FILTER removes solids .00039 and larger. 
Transporent bow! provides visibility. The 
REGULATOR can pass large volume with an 


unrestricted fiow and minimum pressure drop. 
Self-bleeding, compact. 
The LUBRICATOR delivers desired volume of 
oil. Bow! can be refilled without shutting off 
air supply. 
The Air Trap is avto- 
matic and eliminetes 
manual draining. 


PRODUCTS 


46 VICTOR AVE., Div. 12 
DETROIT 3, MICHIGAN 


HYDRAULIC ENGINEERING 
FOR INDUSTRY 


ARDWELL 


TRADEMARK SINCE 1829 


DESIGN SERVICES 
FABRICATION 

POWER UNITS 

HYDRAULIC PANELS 
ELECTRICAL CONTROL PANELS 
ACCUMULATORS 


STOCKING DISTRIBUTORS 
HYDRAULIC COMPONENTS 


Complete Engineering and Design Services 
Are Available. Qualified Sales and 
Service Engineers in Most Areas. 


The — ae MACHINE COMPANY 
Oy — A LAROW TRADITION SINCE 1829 


June, 1960 
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COMPRESSORS & 


LOADLESS STARTING is an exclusive, patented 
QUINCY feature that eliminates a compressor starting 
load at all times. Loadless starting also puts an end to 
noisy and troublesome check valves. This outstanding 
design feature is recommended for automatic start and 
stop units. 


Other QUINCY features that add up to constant effici- 
ency and long life are oe pressure lubrication, 
Lynite connecting rods, perfectly balanced crankshaft, 
automotive type pistons, cushioned steel valves and 
large oversize Timken tapered bearings. 


In all ways — from installation to years of reliable serv- 
ice — investment in a QUINCY repays itself best. 


Yuincy 


CHECK THE 1960 
“OLINE” NOW —a 
complete range of 
compressor models 
for all types of in- 
dustrial applica- 
tions. 





QUINCY COMPRESSOR CO., Quincy, Illinois 
Mokers of the World's Finest Air Compressors 
rcle 110 on Time-Saver Card 
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o . 
ea | Cylinder Lock Valve 
SS hae This valve has three functions. It locks a cylinder 
in place when the directional control valve is cen- 
tered, it relieves to tank if cylinder pressure gets too 
high, and it varies fluid flow with pressure. The valve 
mounts in the circuit between the control valve and 





eeeecese ; 
the cylinder. 
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Control valve ports 
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“ow control ports 
Pp, 





Wlot piston Control piston 
Pilot sleeve 











Moin cylinder 


ae Operation When the directional control valve 
shifts and applies pressure to port A, fluid flows into 
the annular area around the hollow top control piston. 
It then flows through the port in piston wall to the 
rod end of the control piston. The piston retracts and 
its rod end moves off its seat in the pilot sleeve. Fluid 
from the rod end of the main cylinder flows through 
the pilot sleeve and out port B to tank. 

Fluid extending the main cylinder flows from port 
{ into the lower pilot section of the valve. The pilot 
piston moves left and opens ports in the pilot sleeve. 
Fluid then flows through these ports to the head end 
of the main cylinder. As pressure increases, the pilot 
piston moves further left and opens more control ports, 
increasing flow to the head end of the main cylinder. 

If pressure to the head end of the main cylinder in- 
creases enough to overcome the force of the control 
piston spring. the lower pilot sleeve moves right and 
its flow control port opens, relieving the pressure. 


U. S. Patent No. 2.872.903 by David M. Richey, as- 
signed to Emhart Mfg. Co., Hartford, Conn. 


Hydraulic Pump-Motor Drive 


The assembly consists of a gear pump and a gear 
motor in a single casing. Output speed is varied by 
Continued on page |24 
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HY-HOE...HIGH PERFORMANCE 
with REPUBLIC ELECTRUNITE 


SPECIAL SMOOTH I. D. 
HYDRAULIC CYLINDER TUBING 


“Eliminated all problems of machining and scrap loss’... was the 
report from Hydraulic Machinery Company, Waukesha, 
Wisconsin, leaders in the manufacture of hydraulic equipment. 
Republic ELECTRUNITE® Special Smooth I.D. Hydraulic Cylinder 
Tubing is used in the assembly of the eight hydraulic cylinders 
of the Hy-Hog, an all-hydraulic back hoe with a ¥% cubic yard 
capacity. This unit can be mounted on the back of a carrier or 
truck chassis for easy maneuverability. Rotates 360°. 
ELECTRUNITE Special Smooth 1.D. Hydraulic Cylinder Tubing 
reduces costly and time-consuming machining because uniformity 
is built-in. Uniform wall thickness, strength, diameter, ductility 
assure predictable, dependable physical characteristics. 
Hydraulic Machinery Company, Waukesha, ELECTRUNITE Special Smooth I.D. Hydraulic Cylinder Tubing 
Wisconsin, are designers and manufacturers of , : mi a eo b, - 
the HY-HOE. Republic ELECTRUNITE Special is available in sizes from 1” through 412”, and up to .187” wall 


Smooth 1.D. Hydraulic Cylinder Tubing is used thickness. Call your Republic representative, or send coupon. 
in the assembly of the hydraulic cylinders 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION ¢ DEPT. C-9634 
211 EAST 131st STREET e CLEVELAND 8, OHIO 


ee b ue U a L j C STE L Please tell me more about Republic ELECTRUNITE® 
Hydraulic Cylinder Tubing. 


STEEL AND TUBES DIVISION Name Title 
Firm — 
(hte) Cleveland 8, Ohio Address 


June, 1960 











new 


airmatic 


Air-Operater 


SIMPLIFY CLAMPING JOBS 
—SPEED PRODUCTION 


You'll get the right amount of pressure, every 
time, whatever the clamping operation— 
with this new Airmatic Air-Operated “C” 
Clamp. And you'll find dozens of applications 
in every department of your plant or shop— 
for this and the many other Airmatic 
Clamping Cylinders—that assure accuracy 
and speed production. 

Our quality is tops. Our deliveries are 
prompt. Our prices are right. Our engineering 
services are yours for the asking. 


AX-26 
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| FLUID POWER PATENTS 





throttling fluid to the pump. The casing serves as a 
reservoir. Fluid level is maintained above the top of 
the pump gears. 


@ Operation—A prime mover rotates the pump 
gears at constant speed. Fluid is pumped through the 
check valve to the fluid motor. Discharge from the 
fluid motor passes through a port at the top and re- 
turns to the reservoir. 

As the speed regulating valve is closed, less fluid 
enters the pump. This reduces fluid to the motor and 


Sso ist 
| ahaa 


WU) Bio & 
. \ 


slows it down. The check valve holds fluid in the mo- 
tor, thus preventing its becoming vapor bound. A 
spring-loaded relief valve prevents overloading the 
drive motor. 

When pump and motor gears are the same size, 
maximum output speed is equal to input speed. By 
changing size of the gears, maximum output speed 
can be increased or decreased. 

U. S. Patent No. 2,849,863 by John Dubrovin, as- 
signed to W. M. Welch Mfg. Co., Chicago, Ill. 


Other Patents Issued 


MULTIPLE-POSITION VALVE 
Vo. 2,910,089 by Gordon W. Yarber, Cornell, Calif. 


VARIABLE-CAPACITY PUMP 


Vo. 2,907,297 by Emil J. Carlton, assigned to Hy- 
draulic Engineering Co., West Springfield, Mass. 


PISTON PUMP 


Vo. 2,909,123 by Harry C. Jennings, assigned to 
Everest and Jennings, Inc., Los. Angeles, Calif. 
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IT PROBABLY DOESN’‘T GET THIS BAD . . . but we do 
know that anyone who has used Grover Permaseal 
Hydraulic Piston Rings is tempted to react like our 
friend here if he has to use a substitute. 


If you aren't now using Permaseal we suggest you write for 
Engineering Bulletin 1259 (sample ring included) and find out 


first-hand why “There’s Permanency in Permaseal’’. 


rover 


piston ring co., inc. 
120 N. BROADWAY, MILWAUKEE 2, WIS. 


Rings manufactured to your 
specifications. Stock sizes 
136" through 10” O.D 


ENGINEERING AND DESIGN SERVICE AVAILABLE 








Here’s why LEIMAN AIR PUMPS 


Put “Lifetime” Dependability 


into your Machines! 


Book containing many “how-to-do-it” biveprints. 


Ss ree Write for new catalog showing construction, 
i = types, sizes and specifications, plus Application 





June, 1960 


Circle 31 on Time-Saver Card 





q STURDY, PNEUMATIC — ELECTRICAL 
NEW SEQUENCE PROGRAMER 


for Precise Control of Automatic Work Operations 


PRECISION 
BUILT... 


Reasonably 
PRICED... 


Immediate 
DELIVERY! 


Now — a rugged, dependable, inexpensive 
pneumatic-electrical sequence programing unit 
for precise control of your automatic tooling 
and work operations! Overall size 7%” x 3%” 
x 4”. End plates tapped for mounting bottom 
or rear. Self-lubricating bearings. %” steel 
shaft may be extended out either or both 
ends for tandem operation. Selection of any 
combination of 8 standard long-life, easily 
machined single piece phenolic cams fills 
majority of requirements. Special cams avail- 
able at nominal cost. For millions MORE cycles 
of trouble-free service life and simplest main- 
tenance, use with Clippard MINIMATIC VALVES 
and CAM FOLLOWERS as shown above. 


Write, NOW, for FREE BULLETIN No. 360 


G sppard INSTRUMENT some INC. 


7386 Colerain Rd., Cincinnati 39, O. Phone JAckson 1-4261 


Manvfocturers of Precision Pneumatic Devices, 8. F. Coils, Electronic Equipment 




















Typical reports from users: 
“Never wear out or give trouble” 
“Used 350 pumps without a complaint” 
“Pumping 24 hours a day for 21 years” 


“12 years without any attention, 
except lubrication” 


If the operation of your machines depends 
on a reliable, steady source of vacuum 
(suction) or air pressure—install Leiman 
Air Pumps. They will last for the life of yous 
equipment—providing fully-rated capacity 
year after year, with little or no maintenance. 


The simplified design of Leiman Air Pumps 
has fewer moving parts—provides greater 
capacity in smaller pumps to compact your 
designs. Airflow is smooth—operation 
extremely quiet. A wide range of models 
and sizes is available to meet your operating 
conditions. Experienced engineers are at 
your service on any design or installation 
problem. 


LEIMAN BROS., INC. 
151 Christie St., Newark 5, N. J. 


yLEIMAN a i 


Vacuum te 


Rotary Positive 


nin PUMPS 


e 78 on Time-Saver Card 
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Continued from page 56 


AIR VALVE 
. . . for on-off control 


Features: Controls clamp-type and 
other single-acting, spring-return 


TT CREATIVE 
ENGINEERING sexe: seuss 


places. Installs in line, on cylinder, 
or on machine. 


Foster Mfg. Co. 
St. Louis, Mo. 


is a better buy than lost time on the assembly line! cle 309 on Time Saver Card 


BEFORE you go into production is the HOLDING VALVES 

time to let a Precision Sales Engineer analyze - « + to 3000 psi at 20 gpm 
your problems, recommend solutions. As a Features: Locks cylinder or motor 
recognized “O” Ring specialist, his knowledge when necessary, and relieves exces- 
sive pressures, prevents load from 
exceeding fluid supply. Requires 
little power. Opens with pilot pres- 
costs and eliminate early product failure. He'll sure assist of approximately 20% 
help you obtain the right product design, then 


and skill can help you improve product 
operation, simplify design, reduce assembly 


of difference berween load-induced 


recommend the right “O” ring for the job. pressure and valve setting. 


Precision “O” Rings are rigidly inspected, Specifications: Single models with 


external pilot and port. Double 


true to size and meet all military and 


commercial specifications. ¥ 
Be safe with Precision. Write, phone, or wire 


for the services of a Precision Engineer today 


se sare with PRECISION 











iS models with internal pilot. Pressure 
om, drop 28 psi at 20 gpm. 34” or 1” 
% aagdhilela Ru er Pro Tle pipe ports. For 3000-psi service. 
. 28-psi drop at 20 gpm. 
Corporation * "©" Ring and Dyna-seal Specialists Sarasota Precision Products, Inc. 
; Sarasota, Florida 
‘ircle 310 on Time-Saver Card 
Dept. 1, Ookridge Drive, Dayton 7, Ohio Conadion plont at: Ste. Therése de Blainville, Québec | Continued on page !28 
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ECONOMICALLY PRICED 
Cartridge Valving... 
Simplified Servicing! - 


Here are hand operated, 
single acting pumps of near- 
aircraft quality for those 
better applications requir- 
ing long, trouble-free, eco- 
nomical service life. Car- 


- Quam 





tridge valving. Convenient- 
ly located release valve 
1000, 2500 and 5000 psi op- 
eration. .9, .4 and .17 cu 
in. per stroke. Standard 
reservoir (60 cu. in.) may 
be pressurized to 80 psi. 
Cartridge valves are easily 


5. 
$39 95 WRITE, NOW 
¥ FOR BULLETIN 
NO. 160 
serviced by removing 
“O” ring sealed plugs. 
SHEFFER precision quali- 
ty thruout. Write for com 
vlete data 
SOLD BY LEADING 
A 4 DISTRIBUTORS 


Menmoeer NATIONALLY 


*2°s 2.292 2 Benen. | 


Cincinnati 15, Ohio 








SEE PHONE BOOK YELLOW PAGES 


Phone POplar 1-822 





Just Out! Just the ticket 
to cut cost! 


A 
3 + —$3.25 


eo 
Moss . oa 6 5 = | 


NEW SPEED CONTROL VALVE 


Ye" and V4" pipe sizes in stock now! 
Now a speed control valve that regulates your cylinder movement 
with precision and sureness, but which lists at $3.00 and $3.25. 
And despite its lower costs, “CUB” features the same high quality 
of design and workmanship you've come to expect from Ross. 
“CUB’S” design stresses trouble-free operation and easy main- 
tenance. CUB is small, aluminum and lightweight. If you use speed 
controls, by all means call your Ross representative or write us. 


OSS OPERATING VALVE CO. 


105 E. Golden Gate Ave. + Detroit 3, Michigan 
ircle 120 on Time-Saver Card 
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Start here, 
go anywhere... 


with new freedom of design in 
hydraulic pump application 


Right at this coupling, there is a meeting of minds 
between pump designer and motor designer. 
Jack & Heintz can build the drive end to suit your 
individual requirements for mounting, alignment 
or coupling—just like that! 

Change the flange length, flange diameter. Call 
for additional horsepower . . . higher ratings for 
intermittent duty. Make it more compact. Mount 
it upside down. Jack & Heintz can do it. . . can 
customize the perfect motor for your hydraulic 
pump application. 

In fact, whatever your specs, Jack & Heintz 
can deliver a smaller, lighter motor than any 
conventional motor. And . eliminate all 
alignment problems! 


Here’s the “‘ball park” — 


HORSEPOWER: |» to 1's single phase, 14 to 2 three phase 
SPEEDS: 3450, 1725 or 1140 rpm 

FRAME: J66 or special 

ENCLOSURE: Open or totally enclosed, or special 

BASE: Standard NEMA, or special 

MOUNTING: Vertical, horizontal or special 





sevestinnichinilidi 
Prompt quotation 


follows receipt of your 
inquiry. Write today: 
JACK & HEINTZ, 
17620 Broadway, 
Cleveland 1, Ohio. 


4 f 
COSTOSMA2ZLAA 


DESIGN YOUR 
PRODUCT TO DO 
A JOB—NOT TO 

FIT A MOTOR 








*) Ewen & Ga. ee OP 4 
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R/M CAPABILITY 


develops industry's 
finest fabric piston cups 


o\ 


a 











R/M Fabric Piston Cups are all examples of R/M’s high 
capability in the packing field and application of these skills 
to industry's growing demands. They are designed and 
precision molded for minimum friction and high resistance 
to extrusion. R/M chemists and engineers have developed 
a wide range of rubber synthetics with fabric reinforcements 
so as to provide materials to meet any requirement. Ac- 
curate and carefully controlled molding of the cups as- 
sures dimensional uniformity and maximum sealing effi- 
crency 

R/M Fabric Piston Cups fit hydraulic and pneumatic cyl- 
inders ranging from % to 12 in. in diameter. They are 
molded in varying degrees of hardness to withstand pres- 
sures up to 1500 psi. When ordering, specify type of equip- 
ment, constant or intermittent service, type of fluid, tem- 
perature range, pressure and speed range. 

For complete data, including service recommendations, 
write for R/M Mechanical Packings and Gasket Materials 
Bulletin No. P-210C. In it you will find R/M piston cups 
to suit your most exacting requirements. 


PACKINGS 


RAYBESTOS-MANHATTAN, INC. 
PACKING DIVISION, PASSAIC, N. J. 
MECHANICAL PACKINGS AND GASKET MATERIALS 
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NEW 
PRODUCTS 


PROTECTOR CAGE 
. . » for plastic bowls 


Features: When plastic bowls of 
pneumatic filters and regulators ex- 
plode, cage restrains flying particles 


Moveable hooks attach to pipe. 
Specifications: Three sizes fit bow! 
from 4” to 1” 


C. W. Morris Co. 
Detroit, Mich. 


tircle 311 on Time-Saver 


4-PORT SELECTOR VALVE 
. . « for dual system control 


Designation: Mode! P2-418 


Features: Rotate handle 90 deg. to 
actuate both valve components 
simultaneously. Reverses flow of 
two fluid systems through two alter- 
nate systems. O-rings precision- 
fitted into machined grooves. Plug 


one port for 3-way operation. In 
aluminum or 303 stainless steel. 
Specifications: Operates at temper- 
atures from —40 to 350 F, de- 
pending on O-rings. Connections 
are Ya” NPT. 
Circle Seal Products Co., Inc. 
Pasadena, Calif. 
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ELECTROHYDRAULIC 
SERVOVALVES 

. - « weigh 5.12 oz 
Designation: Series 30 
Features: Work like Series 31 
servovalves. Have same _ nozzle- 
flapper hydraulic amplifier and 
mechanical feedback arrangement 
Aluminum body has small, second- 
stage spool and bushing. Industry 
standard mounting. For new jobs, 
smaller mounting feet available 
Small feet permit drilling and tap- 
ping of manifolds now in use 


Specifications: Flow to 3 gpm at 
3000 psi 


Moog Servocontrols, Inc. 
East Aurora, N. Y. 


313 on T 


HYDRAULIC POWER PUMPS 
. » « for 10,000 psi 
Designation: No. 1721 Series 
Specifications: Four models devel- 
op continuous 10,000 psi. Pump 
150 cipm at pressures to 150 psi 
Automatic changeover to 30 cipm 
at pressures to 10,000 psi. Usable 


oil volume is 260 cu. in. Motor 
can be started under load, while 
ram is held in position under pres- 
sure. Outlet block has two, ¥”- 
NPT and pipe outlets. Self-con- 
tained, capacitor-type electric motor 
rated at 4 hp, 115-230 vac. Speed 
is 1725 rpm. Single-phase 

Greenlee Tool Co. 

Rockford, Illinois 


‘ircle 314 on Time-Saver 


AIR CYLINDERS 
. . . have 3 new mounts 


Features: Angle bracket, side leg, 
and extended tie rod mounts. Line 
now has eight mountings. Cartridge- 
type bronze bearing has self-adjust- 
ing U-cup piston rod seal. Ground, 
hard-chrome-plated piston rods have 
minimum yield strength of 125,000 
psi. Recessed cushion and adjusting 


Continued on next page 
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R/M CAPABILITY 


developed industry's ° 
finest V-ring—Vee-Flex® 


Because of exceptional capability in the packing field, R/M 
is widely regarded as the surest source for the solution of 
difficult packing problems. 


One example is development of R/M Vee-Flex. Self-sealing, 
self-adjusting, it is the original convex-design hydraulic V-ring. 
Its surface has a convex curvature where it contacts the ring 
adjacent. On the pressure stroke, an automatic flexing action 
occurs, producing a positive seal against the shaft and stuffing 
box wall, and against the next ring as well. 


Deep, thorough penetration of the compound into the fabric 
of this quality packing enables it to provide maximum resist- 
ance to extrusion at high pressures. This, plus rock-hard adap- 
ter rings, makes it possible for Vee-Flex to withstand pressures 
in excess of 6000 psi without extruding. And the problem of 
wicking action is eliminated. 


Specify tough, positive-sealing R/M Vee-Flex Packing for 
long, trouble-free service on all your piston and rod applica- 
tions. For complete data, write for the R/M Vee-Flex Bulletin. 


PACKINGS 


RAYBESTOS-MANHATTAN, INC. 
PACKING DIVISION, PASSAIC, N. J. 
MECHANICAL PACKINGS AND GASKET MATERIALS 
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NEW 
PRODUCTS 


EXCLUSIVE 


screws. Cushions can be locked. 
Angle-bracket mounts on tie rods 
on any side of cylinder. Extended 
tie rod mounts give versatile mount- 
ing for front, back, or both ends 
in straight-line locations 


J.1.C. APPROVED 


TUBE 
FITTINGS 


P) SEALS The Tube! 


J THE FITTING THAT 
“THINKS FOR ITSELF” 


The higher the pres 
2 sure the tighter the 


seal the stronger 
GRIPS The Tube! 


the grip 
Lenz and only Lenz fittings give you sepa- 
rate seal and grip fit any tube wal 
thickness. ELIMINATES weakening threads 
and flaring. No metal to metal seal no 
exact tube length cuts installation time 
half! All parts re-usable 
The LENZ Company 
3307 Kiepinger Road 
Dayton + Ohio 
Phone: CR 7-9364 
For Nearest Distributor See 
Thomas Register A-Z Section 


See Fluid Power Directory for Complete Catalog 


Specifications: 5 sizes to 4” bore 
For air to 250 psi, hydraulic to 
Write Today for 750 psi 
FREE Catalog of 
Complete Tube 


Fitting Line 


A. Schrader's Son 
Div. Scovill Mfg. Co 
Brooklyn, N. Y. 


315 on Tin 


TubeXperience in action 


PIPE TAPE DISPENSER 
. .. has quick-cutting edge 


Features: Dispenser has cutting as- 
sembly with steel edge. Fits on 
clear plastic container which holds 
tape, 42” wide, to 567”-length roll 


Dispenser is reuseable. Tape seals 
threaded connections under most 
difficult service conditions. Prevents 
seizing and galling, is self-lubricat- 
ing, permits connections to be 
drawn to maximum tightness. Re- 
mains plastic so connections can 
be disassembled. Temperature range, 
250 F to 500 F. Applied by 

wrapping around threads. 

Crane Packing Co. 

Morton Grove, Ill. 
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. it's 100% 
hydrostatically tested 
to recommended 


... 1S treated with 
a rust preventive 


BIG SAVINGS 
Come 
in SMALL PACKAGES 





working pressures before shipment 


Here are 8 more reasons why Superior 
(SAE) Hydraulic Steel Tubing is your best buy 


e@ Ease in bending and flaring, with no loss of ductility in storage or 
service—by use of 0.12°; max. carbon non-aging steel 

e Consistently uniform tubing—by careful inspection of raw materia! 
ind tubing in process 

e Bright scalefree OD and ID—by controlled atmosphere annealing 

e Smooth ID by mandrel drawing close to finish size 

e Assured cleanliness by hot solvent degreasing before process anneals 
and shipment 

e@ Flare-inspected quality based on 35°), increase of OD 

e@ All tubing boxed and wrapped for cleanliness and to protect against 
bending and denting during shipment or in warehouse storage 

e Complete range of sizes stocked and sold by leading steel “Serv 
ice Centers 

SEND FOR YOUR COPY Bulletin 39, containing bending data, 

sorking and bursting pressures, and flow information. Handy refer 
we material for your files. Write Superior Tube Company, 2030 

CGermantow AV Norristown, Pa 


@ Swoevar lide 


The big rame in small tubing 
NORRISTOWN, PA. 
n. to in. OD—certain analyses in light walls up to 24) in. OD 
Tube ( Los Angeles, Calif. « FIRST STEEL TUBE MILL IN THE WEST 


LESS ... 


LASTS 
LONGER 
Outperforms 


Units Twice 
Its Size! 
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Jarett 


275 CENTRAL AVE 


cle 72 on Time 


eat 


AIR PRESSURE 
REGULATOR 


® SET IT . . . FORGET IT! 


Precision engineered assembly 
needs far fewer adjustments 
maintains steady pressure up to 
125 PSI! 


STRETCHES REPLACE- 
MENT SCHEDULES! 


Mini-Reg lasts longer—reduces 
inventories, cuts replacement ex- 
pense. And it works where others 
fail. Ends costly production stop 
page due to overpressured lines! 


CUTS COSTS, TIME, 
LABOR! 
Mini-Reg costs less to buy, in- 


stalls easier, saves man-hours by 
eliminating frequent adjustments 








Your Gauge of Quality” 


NEWARK. N.J. HU 5-8500 
Patent No. Pending 2890713 
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Webster hydraulics raise production, lower costs 


Two ton push-up! Second story operators like 
this powerful lift truck speed material handling 
and construction — save time, money. Thanks 
to hydraulics! Fingertip control raises the 
load, lowers it — tilts it forward or back. And 
a Webster Directional Control Valve channels 
the action. Deftly. Accurately. 

Where space is at a premium — this versatile 
valve fits in. It’s the smallest size for rating! 
Operating pressures range to 2000 psi, shock 


Le Tw 
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pressures to 5000 psi... with lowest back pres- 
sure. Inlet and outlet connections can be made 
from the same end to simplify hook up. And 
it’s provided with alternate porting positions. 
Sizes from single spool to 6 spools; capacities 
from 20 to 40 gpm. Parallel design permits 
control of up to 6 independent circuits ! 

Build construction equipment? Machines for 
industry or agriculture? Keep this Webster 
Directional Control Valve in mind. 


OIL HYDRAULICS DIVISION 


WEBSTER ELECTRIC 
| RACINE -WIsS 


STACK TYPE 

DIRECTIONAL CONTROL VALVE 

Bulletin HY 1 contains complete engineering 
data — installation, performance, 
specifications. Write for it! 


~ 


4 


Card 
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STOP EQUIPMENT SAFELY NEW 


with Wagner =) 540) 016 Cnr 








NYLON SHAFT COUPLINGS 
. « « need no lubrication 


Designation: Series J. 




















AIR POWERED or HYDRAULIC 
BRAKE SYSTEMS 


Wagner makes both air powered and hydraulic industrial 
braking systems that stop your equipment safely, easily, 
economically. 
WAGNER AIR POWERED BRAKING SYSTEMS use the 
same heavy-duty brakes that Wagner builds for hydraulically 
operated overhead crane brakes. Application is flexible . . . any 
number of brakes and control points may be used at reasonable 
distances from each other. Features: Designed for small, in- 
WAGNER HYDRAULIC BRAKE SYSTEMS let you put the tegral hp and fractional hp motors. 
right braking system on your large or small cranes. Example: Both hubs and sleeves are made of 
new 6” x 3” size brakes are perfect for floor-operated or small high-strength, stress-relieved nylon, 
cab-operated cranes. tested to 1100 in-lb., with a recom- 
Let your nearby Wagner Sales Engineer help you select the mended operating torque of 100 in- 
braking system best suited to your needs. Call him today. Ib 

wiséo-4 


i : | Specifications: Hubs bored for 
Wadaner Electric G@rporation | ” Yah Se” ond 6" 


. : , 2 
6387 PLYMOUTH AVENUE, ST. LOUIS 33, MISSOURI shaft sizes 4 


TWO 
NEW 


RELIEF 
VALVES 


NOW 
AVAILABLE 


Gii=)i3> 
HYORALULICS 








RANDOM | 
REMOTE SELECTOR 


Warco announces a homing type random selector 
ideal for solving remote selection problems. 


1/3 actual size 


SERIES PJ (Pilot Operated Valves) and 


SERIES J (High-lift Ball-and-Spring Type) When actuated, the RS-550 automatically steps to 
Both series feature unique pipe sizes and 4”, %”, and the proper contact, making the desired circuit and 
lesien for minimum crack 1” tube sizes. Pressure ad- remaining there until actuated again. Rapid opera- 

pressure differ justement range: 400-2500 tion, about 100 steps per second at 115V A.C. Oper- 
and smooth, quiet psi for the PJ series, 400- ates on a wide variety of AC and DC voltages. 


ion. Both series, de 000 pel for te ) cena Handles a maximum of 12 selections per unit. 
med tor m-/ime mounting Capacities up to 40 gpm (PJ 


are available in 44 and | series), 16-38 gpm (J series) For full information, write for RS-550 literature today! 


RITE 2a 
‘on GRESEN Mfg. Co. WaARico 
MTERATURE 405 35th Ave., N.E., Minncepelis 16, Mine. 6625 DELMAR BLVD. OF LOUIS 30, MO. 
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are fixed on shaft with two set 
screws. Two larger sizes have key- 
ways also. Overall length of cou- 
pling, 2 9/32”, 1 15/16” sleeve 
OD 

Waldron-Hartig Div. 

Midland-Ross Corp. 

New Brunswick, N. J 


e 317 on Time-Saver 


FLUOROSILICONE RUBBER 
. . « high modulus 


Features: For seals, gaskets, cushion 
clamp material, flex coupling O- 
rings, diaphragms. Either molded or 


extruded. Maintains physical prop- 
erties from —65 to 450 F. Con- 
tains no plasticizers 

Specifications: Shore hardness 60 
to 380 


Hadbar, Inc. 
Rosemead, Calif. 


318 


Constant Pressure 
regardless of 
flow variations 


Yi at al 


fe 


Available with integral body as 
shown or as a cartridge type 
Standard Ports—14", 3%", 4" 
and 34” pipe (NPTF) 

For oil 


BOOSTERS 
. . « Stroke 200 cpm 


Features: Multiple-lip, self-energiz- 
ing seals. Minimum friction. No 
complicated piping. No expensive 


valves or controls. Can be moved 
from one machine to another. 
Maintains hydraulic pressure in- 
definitely, with no power consum- 
tion or heat generation. For petro- 
leum-base oil and water-base fire- 
resistant fluids. Oil-to-oil boosters 
have same mounting dimensions. 
For single and double-pressure cir- 
cuits. Available with integrally- 
mounted tank. 

Specifications: Boosts 80-psi air to 
3000-psi hydraulic 


S-P Mfg. Corp. 
Cleveland, Ohio 
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Pilot Operated 
Relief Valves 


Accurate pressure control 
assures efficient circuit 


Tight seal before cracking 


Can control pressure with- 
in 3% of setting 


e@ Adj. Ranges up to 4,000 psi. 


Write for detailed literature 


Manufacturers of Hydraulic Valves and Devices 


Relief Valves * 


Check Valves ©* Restrictor Valves 


Needle Valves © Pilot Check Valves ® Special Valves 


Pressure Compensated Flow Regulators 





12864 N. CENTER STREET . 
Member of National Fivid Power Association 
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the Cylinder -. 
with the... 


Guided Stroke 


Air 150 psi-—Hydraulic up to 1500 psi 
Fits where others won't 
Meets JIC Standards, Bulletin 101A 


WHEN a piston rod must hit right on the 
button to feed a work piece, activate an 
indexing table, push, pull, raise, lower, 
knock-out or clamp, you can count on an 
O-M Guided-Stroke Cylinder everytime. And 
there’s no mystery about it, just top-level 
O-M precision workmanship, the latest and 
best machine tools, modern design, plus 
years upon years of engineering “know- 
how." And it's all spelled out with construc- 
tion and performance details, engineering 
drawings as well as a capacity chart in each 
of our latest Bulletins. 
Write for your copy TODAY. See why O-M 
Air and Hydraulic Cylinders maintain perfect 
rod alignment, make full-power starts, are 
designed right to seal right, have the lowest 
coefficient of friction and many other 
advancements. 
Bulletin 101A for Internal Key Tie- 
Rodless type Air and Hydraulic Cylinders 
featured above. 
Bulletin 105A—improved Tie-Rod (Heavy 
Duty) Cylinders Hydraulic 2000 psi; 3000 
psi non-shock. 
Bulletin 107—Automation (Heavy Duty) 
Air Cylinder for 200 psi operation. 
Bulletin 108—Automation (Heavy Duty) 
Hydraulic Cylinder—for 1000 psi operation. 
All O-M Cylinders are available in ¥" to &" bores 
with standard, oversize, or heavy-duty rods. Complete 
line of mounts and interchangeable parts. immediate 
delivery on most sizes. MAIL COUPON TODAY. 


a 


J ORTMAN-MILLER MACHINE company ! 
1143rd Street, Hi d, indi 





Send Bulletins 
0 Hove representative oO 101A oO 107 


[) 15a 8 [ 108 


Name 





I Company 





 sadrece 





| 
l 
! 
Position ! 
I 
! 
i 
! 


rent Zone____ State 
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Need up to 23 G.P.M. 
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COMPACT HUSCO 3300-SP MULTI- 
PLUNGER VALVE IS FOR YOU! 


One of five basic sizes, HUSCO 3300-SP 
Valve offers unusual design and perform- 
ance features that adapt it to wide ap- 
plication. Available to control up to siz 
individual cylinders, single or double act- 
ing, permitting up to four positions of 
control for extreme versatility. Conven- 
tional or parallel circuit,check valve con- 
trolled. Compact, precision built for long, 
trouble-free service. Other HUSCO Multi- 
Plunger Valves in capacities from 3 to 
185 G.P.M. 

Write for detailed specifications on HUSCO 3300-SP 
end complete catelog ‘‘Husco's House of idecs’’ — 
or engineering cid on your hydrayvlic contro! needs. 


“ HYDRAULIC UNIT 
SPECIALTIES CO. 


eS PUMPS © VALVES © CYLINDERS 
i P. ©. Box 257-A, Waukesha, Wisconsin 


° West Coast Representotives 
EASTMAN PACIFIC CO., Los Angeles, Calif. 
ROY BOBBS AIR-DRAULIC CO., Portland, Ore. 


NEW 
PRODUCTS 


RETAINING RING 
. . « is self-locking 


Designation: Spirolox 


Features: Two-turn, spiral-wound 
rings have two slots and two 
punched tangs. Rings lock when 
fast rotation increases centrifugal 
force, or when foreign matter tries 
to force ring from groove. Flat 
spring steel ring is coiled on edge 
for 360-deg retaining surface. No 
lugs, no protruding parts. Need no 
special tools. Can be coiled to any 
diameter within limits of material. 
Variety of materials and finishes. 
Balance suits rings to high speeds. 


Ramsey Corp. 
St. Louis, Mo. 


Circle 320 on Time-Saver Card 


FLEXIBLE METAL HOSE 
... is as strong as a pipe 


Designation: Guardflex 


Features: Protective stainless steel 
covering is in two halves. Their 


extended flanges are welded over a 
seamless, helically-corrugated inner 
core. Vertical or horizontal arcs 
need no support. In straight-line 
installations, flanges prevent sag- 
ging or whipping. Control flexing 
in one direction. By coupling two 
lengths with flanges at different 
angles, flexing can be controlled in 
opposite directions on same installa- 
tions. Practically abrasion-proof. In- 


ner core of seamless bronze or stain- 
less steel tube helically corrugated. 
Withstands high pressure. Can sup- 
port plastic tubing and hydraulic 
hose. 

Specifications: Hose ID from 4” 
to 2”. Bending diameter from 14” 
to 40”. 


Guardflex Metal Hose., Inc. 
Garden City Park., L. I., N. Y. 
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Manufacturers 
all over the world 
have discovered the 
importance of fitting 
SUPERFECT’ Oil Seals and 

Hydraulic Packings for 
perfect performance 
under the most ex- 
acting conditions. 





‘All the world’s 
Our 


A brand 
new catalogue 
is in the course 
of preparation. 
May we reserve 
one for you? 


& 


There is a 
type of Seal to 
meet virtually every 
need. Our Research Depart- 
ment is available to 
help solve any seal- 
ing problems. 


SUPER OIL SEALS & GASKETS LTD. 
KINGS NORTON FACTORY CENTRE, 
BIRMINGHAM 30 e 


ENGLAND 
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PReooucts 


1AM 


Six sizes... all 
variable spenil, explosion-proof 


GAST <: AIR MOTORS 





Need compact, low cost power? For plant 
use and original equipment applications, 
Gast rotary-vane Air Motors offer these 
distinct advantages: — , ae pt Weight 
1. Explosion-proof power. No danger! No. 2000 RPM ibs 
2. Low initial cost per rated h.p 1AM 0.13% 
. Variable speed with valve control. 2AM 0.575% 
. Can't burn out from overloads. 4AM a 
. Vanes take up their own wear. 6AM 2.0 17 
. Reversible rotation (opt.) 5 sizes. 8AM «40 
. Very compact — light in weight. a saa. 


TYPICAL 
_ PERFORMANCE _ 











8. Top-quality ball-bearing mate 
Gast peepee ie Corp. Write for Bulletins — specify models 


P.O. Box 117-D 
Benton Harbor, Mich. 
am moroRS TO 7 HP 
© communseoss * , 
ROTARY © vacuum pum 10 20 wi 


ae ae ee ee 


For more precise 
Flow Control. 
COLORFLOW 
FLOW 
CONTROL 
VALVES 


\\ 
sfo NN 





exclusive color 
and number 
calibrated 
adjustment 


Simple reading, recording, 
setting and adjusting 
@ Safe — adjustable under 
pressure 
For oil, gas, vacuum, a Setting can be lecked te 
and other fivids hold adj ant 
Brass to 2000 psi @ Extremely sensitive — pro- 
Steel to 5000 psi vides high flow and mini- 
Sizes: Ye, %, %, Ve mum pressure drop 


and 4%“ dry seal pipe 
threads Write for detailed literature 


© MANATROL 


Circle 84 on Time-Saver Card 
, 1960 


Allied 
Control's 
Stainless Steel 
Solenoid 
Valve 


MINIATURE 


~ SOLENOID 


VALVES 


@ Small Size: (142"x2%") ¢ Large Capacity 
e Packiess—only 2 moving parts 


Available in 2- and 3-way normally open and 
closed types, this new line of solenoid valves has 
a pressure range from 0 to 400 psi. Bodies can be 
supplied in stainless steel, brass and aluminum. 


NEW FEATURES: 

© Operating temperature of +110°C to —65°C— 
higher temperature requirements can be supplied 
on special order. 

® Many modifications are 

possible including side, bottom 

and top metering (3-way and 

2-way normally open). 

® Several models are U. L. 

Approved. 

® New Type “S” valve 

designed for completely 

noiseless operation. 


FOR MORE INFORMATION WRITE FOR BULLETIN V. 


ALLIED CONTROL 
VALVE DIVISION 


ALLIED CONTROL COMPANY, INC. 
2 EAST END AVENUE, NEW YORK 21, N.Y. alL-1e7 
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new 10,000 psi 
FOUR-WAY VALVES 


effortless operation 
for applications up to 
10,000 psi 


Have valving problems on hydraulic 
applications calling for high pressures up 
to 10,000 psi? This new Greenvee Four- 
Way Valve may be your answer. Simple, 
trouble-free spool-type valve . . . com- 
pletely balanced to provide effortless 
Operation at any pressure in any position. 
It operates with the same case at 10,000 
psi as at O psi. Panel mounted for universal 
adaptability. Subplate available. Pre- 
cision-made, precision-tested. (Max. leak- 
age 4 cu. in. per minute at 10,000 psi.) 
Write today for illustrated data sheet. 


meureal 


a) 


Greenest Four-Way Valve is available 
in two models: No. 1717 (above) with 
detent positioned control lever... No. 
1704 with spring-centered control lever. 
THE GREENLEE LINE ALSO INCLUDES A 


WIDE SELECTION OF HAND AND POWER- 
OPERATED HYDRAULIC PUMPS 


= 
GREENLEE 
GREENLEE TOOL CO. 


1776 Columbia Ave., Rockford, Ilinois 
$3 on Time-Saver Car 
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Continued from page 62 


PIPELINE AFTERCOOLERS 


Steel shell. Corrosion-resistant 
tubes and tube-sheet. Removable 
tube bundle. Packed floating head. 
Nonmetallic baffles. Centrifugal 
moisture separator. For single and 
two-stage compression. Operating 
pressures to 125 psig. Temperature 
approaches of 10 and 15 F. Cools 
air and other gases. Type A-100. 
Bulletin B-5529 also describes oth- 
er products. American-Standard In- 
dustrial Div., Detroit, Mich. 
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AIR & OIL 
DRILL FEEDS 


Manually-controlled: pull on op- 
erating handle admits compressed 
air to cylinder, moves crosshead. 
Movement of attached operating 
chain rotates sprocket mounted on 
spindle pinion shaft. Spindle ad- 
vances to work. Push on operating 


handle raises spindle quickly to 
starting position. Electrically-con- 
trolled: operating handle actuates 
electrical control switches, which 
operate solenoid-actuated air valves. 
This permits connection with other 
automatic apparatus. Hydraulic 
models work in the same way, but 
give more thrust. Catalog FM-60 
has photos, descriptions, drawings, 
and specifications. Beckett-Harcum 
Co., Wilmington, Ohio. 
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UNIONS & VALVES 


Engineering data, sizes, weights, 
and dimensions. Hot-forged srcel 
pipe unions are convertible. To 
change standard-weight pipe union 
to orifice type, insert cup-orifice 
plate. Pressure ratings governed by 
3-to-1 safety factor and strength of 
union, rather than orifice plate. Duc- 
tile iron check valves for 3000 psi 
air, oil, water, or gas. Remove work- 
ing parts without taking valve from 
line. Opening pressures from 10 to 
2000 psi. Turn web guide to adjust. 
Double union swing check valves 
for 1000 psi wog. Catalog 60. Cata- 
wissa Valve & Fittings Co., Cata- 
wissa, Pa. 
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SPECIAL VALUE 
LARGE VOLUME 
STRATOPOWER PUMP 


A high volume, positive displacement 
type hydraulic pump. Hos an output 
to 10 gallons per minute at 1500 RPM 
—_ with 3000 PSI. Maximum RPM is 4000. 
Has 16 tooth spline shoft. Part No, 
AND-20002. 
oa 





EW PALLEY 


. Hydraulic Cylinders 


=) These specic!l Palley 
: Hydraulic cylinders ae 
designed to meet the 
most rigid requirements 
of industry. All ae of 
heavy duty steel, Shown 
here ore two of our line. 





Available in heavy duty Press type cylinders 
of 3", 5’, 6" and 8” bores, with thrusts up to 
75 TONS. Also in internal cap types (as of right, 
above) — with bores up to 4" and up to 18,850 Ibs. 
of thrust at 1500 PSI. Write for complete list of 


HYDRAULIC “AUTOMATION” 
“HI-LO” PRESSURE 
PUMPING UNITS 


DELIVERS 21 GPM AT 1500 PSI 


For use in applications where a fast approach to 
work load is desired. Will deliver combined vol- 
ume of both pumps (2) GPM), of pressures up to 
450 PSI, then delivers output of high pressure 
pump (4 GPM) at up to 2000 PSI. Both pumps are 
face mounted on a 5SHP, double end, 220/440, 3- 
phase, 60 cycle AC motor. Mounted on a 33 gal. 
reservoir (available without reservoir) 
Size: 35" long x 184" wide x 18)4"’ high. Only 
Other Hi-Lo units avoilable, write (47) 
for details. Cet. Ne. DPR-21-1500. . en 





Specwa! Palco Hydraulic Cylinders. 





. : a 
SURPLUS 1500 PSi HYDRAULIC CYLINDER 


Has bore of 3’ — shoft 1-3/16"" — stroke 24” ~ 
O/A length 31". Reconditioned, 





2263 E. VERNON AVE., DEPT. AH-60 
LOS ANGELES 58, CALIF. 
TD ORDER: Send Check or M.O. ~ 1/2 deposit 
with C.0.D.s, Prices F.0.B, Los Angeles. All 








items shipped freight or postage collect. 


SAVE 


Consists of a Surplus Cornelius Compressor — 
combined with a New 1/2 HP, 115/230 V., 60 
cycle AC motor; a mounting frame and built-in 
carrying handle. Pressure tested up to 3000 PSI. 
Ideal to fill air tanks, laboratory use, etc, 
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AIR-OPERATED VALVES 


Saunders type valves for throttl- 
ing and on-off control. Air pressure 
on flexible diaphragm closes valve 
Diaphragm seats against trans- 
verse weir in bottom of valve body 
Flow is pinched off. Stud connec- 
tion molded into diaphragm lifts 
diaphragm. Air to 60 psi closes 
against 150 psi. No stem packing 
or stuffing box. Moving parts com- 
pletely enclosed. Cast iron dia- 
phragm housing. Oversized stem 
bearing assures constant stem align- 
ment despite high pressure differ- 
entials on valve diaphragm. Five 
types. Special features increase 
thrust output. Selection data and 
formulas. Bulletin HB-7. 8 pages. 
Conoflow Corp., Philadelphia, Pa. 


e 411 on Time 


GEARED FLEXIBLE 
COUPLINGS 


Two externally-geared steel hubs 
engage with internally-geared steel 
sleeve. Two-piece metal cover pro- 
tects these working parts. Synthetic 
rubber O-rings between sleeve and 
cover, and plastic-coated, felt hub- 


seals retain lubricant and keep 


FOLDER 2875 
contamination out. Spiral-cam fas- 
teners (part of covers) join cover 
halves. No flange bolts. Bores for 
push or press fit on ground shaft- 
ing. Each hub has keyseat and set- 
screw. Lubricate in less than a 
minute. For shafts to 244” diameter. 
Bulletin has photos, charts, draw- 
ings, dimensions. Limk-Belt Co., 
Chicago, Illinois. 
412 


FLOW METERING 


Full-View Rotameters for cor- 
rosive services. Laminated safety 
glass. One-piece stainless steel 
frame. External, hex-screw, pack- 
ing gland bolts may be externally 
adjusted without special tools. Pack- 
ing assembly moves straight down 
as bolts are tightened. If assembly 
is tightened unevenly, gland ring 
can't break metering tube. Gland 


June, 1960 


ring exerts uniform pressure on 
packing, confining the most vola- 
tile fluids. 3 types. Variety of con- 
struction materials. Ar-Met Rotam- 
eters have electric or pneumatic, 
interchangeable, indicating and 
transmitting extensions. Specials 
available. Bulletin 150. Brooks Ro- 
tameter Co., Hatfield, Pa. 
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MULTIPLE 
SURFACE FILTERS 


Capacity from 0.1 to 50,000 gph. 
For liquids and gases. Materials in- 
sure against contamination from 
corrosion. Large capacity, small 
volume. Easily accessible filter ele- 
ment. No pumps, pipes, or tanks 
for re-cycling. Accommodate any 
cake thickness. Jacketed construc- 
tion for —365 F to 900 F. Working 
pressures to 10,000 psi. Elements 
withstand 10,000 psi differential 
pressure. Cleanable elements will 
stand abuse. Two types, eight 
models. Release M-208A has engi- 
neering data for porous stainless 
steel. Describes corrugated ele- 
ment. Drawings, charts. Micro Me- 
tallic, Div. Pall Corp., Glen Cove, 
N. Y 
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Fall! - « « the original 


SPRING-LOADED 


Wi bk 
‘per Ring 


This patented closed 
joint ring provides To. 
squeeze - grip action, . 
assuring complete 
contact on the rod | be 

at all times. Maine \ / 
tains uniform, contin, § ““— ~>¥// 
uous pressure on — 
wiper edge. Rods are always clean 
in any temperatures. 


Fall “CJ" Wiper 
Rings operate 
most effectively 
under extreme 
conditions of dust, 
glaze, oil, grit, 
powder, gases, 
sand, ice, etc. 
Available in di- 
ameters ')" 
through 13". For any commercial use. 
Used by military and aviation industry 
since 1944. 


ACE PRODUCTS CO. 


1820 N. 12th St. Toledo 1, Ohio 
Est. 1935 








HYDRAULIC 
Gear Pumps: 


Pressure balanced 
for efficiency 


The application of discharge pressure 
to the bearings as shown creates an 
optimum counter balancing thrust to- 
ward the gear faces which controls 
leakage and wear. 

This feature permits operation with 
volumetric efficiencies in excess of 
90%. Pump sizes from % to 60 GPM in 
15 models with pressures to 2500 PSI. 
Also available as gear motors with 
outputs to 25 HP. 


DOWTY 


Hydraulic Gear Pumps 


Truly a 
handful of 
efficient 
power 
offered by 


HYDRAULIC Y 


A DIVISION OF THE OLIVER TYRONE CORPORATION 








MAIL FOR APPLICATION DATA 


Berry Hydraulics 
2230 Oliver Building, Pittsburgh 22, Pa. 


——————————— 
SLES SS eee 


Address___ 
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DESIGNED EXCLUSIVELY FOR 
THE MAN WHO WANTS 
COMPACTNESS, RELIABILITY 
AND ECONOMY! 


Introduced by Modernair in 1948, these 
ultra-compact cylinders have been per- 
formance-proved on thousands of jobs 
all over the free world. 


Today's new Series R ECONOMAIR cyl- 
inder is even better. In addition to such 
original advantages as compactness and 
interchangeable mountings, the new 
Series R offers: 


@ Chrome plated stress-proof steel 
piston rods with wrench flats. 


@ Built-in rod wipers. 


@ Wider-sectioned aluminum piston for 
improved bearing stability. 


@ Exclusive Adjusto-Stroke Design. (Pat. 
Pend.) 


@ 1% bore has stainless steel rod. 


Series R ECONOMAIR cylinders are avail- 
able now in 1%, 1%, 2, 3 and 4-inch 
bore sizes, with or without cushions. 
They offer today’s best buy in quality 
cylinders at truly competitive prices— 
why pay more and get less? 


See your phone book yellow 
pages for your nearest dealer 
or write us now for literature 
and prices. Please address 
Dept. 05 


Thiow 
rao 


USEF UI 
LITERATURI 


SILICONE PRODUCTS 


Engineering Guide describes uses 
and properties of silicones. Prod- 
ucts include defoamers, pneumatic 
grease, valve lubricant, and thread 
protectant. Charts. Photos. 16 pages. 
Dow Corning Corp., Midland, Mich. 
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BEARINGS, BUSHINGS, 
BAR STOCK 

Twelve-page brochure has six 
pages on specifications, chemical 
composition, and mechanical prop- 
erties of brass and bronze casting 
alloys, and manganese and alumi- 
num bronze alloys. Description of 
Promet alloys. Formulas for run- 
ning clearances. Characteristics of 
effective lubrication. Pictures of 
types of oil grooving. Illustrations 
of laboratory, engineering, pattern 
shop, foundry, and machine shop 
facilities. American Crucible Prod- 
ucts Co., Lorain, Obio. 


Yircle 416 on Time-Saver Card 


HIGH PRESSURE 
VALVES & FITTINGS 


For 30,000 and 60,000 psi. 2-way, 
straight or angle valves. 3-way 
valves have one or two connections 
on pressure side. 3-way, 2-stem 
combination valve. Connections for 

» 4”, 4”, 9/16” tubing. Cou- 
plings, reducer couplings, reducer 
adapters. Elbows tees, crosses. Gage 
connectors — coupling, direct-con- 
tact, straight, tee, and cross types. 
Check valves, excess surge and 
check valves. Ball check, straight 
or angle. Line filter, safety head 
assemblies. Plugs, nipples. Relief 
valve controllable to 5% maximum 
pressure differential. Catalog 659 
has drawings, dimensions, and 
parts numbers. High Pressure 
Equipment Co., Inc., Erie, Pa. 
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4-WAY VALVES 


Subplate, flanged, and pipe 
tapped. Manually operated. Dirt- 
tight. Weather-tight. Sizes 44” to 
2”. Twelve data sheets have opera- 
tion diagrams, parts drawings, and 
mounting diagrams for each valve. 
Charts of all spools. Double A 
Products Co., Manchester, Mich. 
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designed into your 


Compressed air 


Only with Adams Aftercoolers and 
Cyclone Separators can you get virtually 
complete removal of pipeline oil and 
water vapor — for these reasons: 


1. MORE COMPLETE CONDENSA- 
TION. Adams Aftercoolers reduce air or 
gas temperature to within 10° of cooling 
water. With their efficient counter-flow 
design, the air passing through the tubes 
is cooled by 13-pass cooling water over 
the tube bundle. This cooling achieves 
maximum condensation of oil and 
water vapor. 

2. MORE COMPLETE SEPARATION 
OF OIL LADEN CONDENSATE. 
Adams Cyclone Separators have a unique 
conical design which produces efficient, 
2-stage separation; first, heavier particles 
in the upper portion; then the finest parti- 
cles are removed in the inner vortex 


system ? 


formed within the 

conical area. This 

offers a constant 

high separation fac- 

tor over a wide 

range of volumes— 

a characteristic not 

possible with baffle 

and other type 

separators. 

You pay no more for superior Adams 
performance because of Adams speciali- 
zation in these units for over 25 years. 
They have engineered the extra features 
into mass-production techniques which 
keep unit costs down. 


New Bulletin 714 merits your attention 
for fullest possible protection to your air- 
actuated equipment. Write for your 
copy today. 


R. P. ADAMS CO., INC. + 249 East Park Drive, Buffalo 17, N. Y. 
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HIGH TORQUE 
VARIABLE 
SPEED (1-100 
r.p.m. ) 
HYDRAULIC 
MOTORS 


FA 


Mark IV—5 cylinder 4,500 lbs. ft. at 2,000 p.s.i. (Speed 1-100 
R.P.M.) Mark V—7 cylinder 6,600 lbs. ft. at 2,000 p.s.i. (Speed 
1-75 R.P.M.) Overall efficiency 90% to 95%. 

Ideal drive for conveyors, rolling mills, cranes, tractors, drills and 
most mechanical handling applications 

Ask for details of hydraulic cylinders, valves, pumps and motors. 


CHAMBERLAIN INDUSTRIES LTD 


Staffa Works, Argall Ave., Leyton, London, £.10, England. 
Leytonstone 3678 


(Member of the Chamberlain Group of Companies) 


KUNKLE GAUGES 


FOR PROCESS & POWER INSTRUMENTATION 


KUNKLE \V/ GaucEs 


Complete, broad range line makes gavge application- 
specification easy with assured results backed by 50 years 
of gauge manufacturing experience. 


your copy Sil 
Pi 


SHOWING NEW 
GAUGES 
AND SPEC. 
DATA 
NOW 
AVAILABLE 


WRITE: 


fai 


By the makers of dependable Kunkle Valves 


KUNKLE VALVE CO. FF. WAYNE, IND. 


June, 1960 


Mow Sneet 


HOKE REPORTS ON FLUID CONTROL (2) 


WE PACKED PERFORMANCE 
IN A PACKLESS VALVE 


The development of packless valves has so greatly reduced the 
problems of handling high pressures, temperatures and vacuums, 
and dangerous fluids that engineers designing such systems can now 
spend more time curled up with the Hoke Corrosion Chart.* 

With this extra time, many have dreamed up weird applications 
for the Hoke 440 Series bellows seal valve, trying to snare us in 
our own semantics. In a rash moment, we boasted that this valve 
could be modified for almost any application. Actually, the 440 can 
be modified to work at 
high pressures (up to 
2000 psi), for high tem- 
peratures (up to 
1000°F.), and for spe- 
cial connections such as 
tubing, socket welding, 
and silver brazing. 

Aside from this horn- 
blowing, here are the 
dry facts. The basic de- 
sign includes a stainless 
steel body, inert arc- 
welded bellows assem- 
bly, Teflon gaskets and 
Teflon stem point discs. 
This is only the starting 
point. Minor modifica- 
tions make so many 
models available that al- 
most any problem, in- 
cluding liquid metal 
handling, can be solved. 

Hear what a disbe- 
liever said: “I did not believe that the modified valves would satisfy 
all my requirements, especially to keep a high vacuum of the order 
of 10°° mmHg under a wide variation of temperatures; however, I 
now acknowledge that the modified Hoke 440 valves fulfilled their 
duty perfectly.” This came from The Martin Company, where we 
sent 440’s for use in cesium vapor up to 400°F. Special modifications 
made these valves readily usable on a cesium boiler and converted 
an infidel to the true valve. 

f you work with critical high vacuum, high pressures, high 
temperatures and dangerous fluids, proceed with care. Ask for our 
Packless Valve Bulletin to reap a harvest of engineering plums. 


*Makes good reading if you're handling corrosive agents. Write, and we'll send you one. 


FREE! A STEADY FLOW OF FACTS: 


Further flow features, and interesting tech- 
nical topics are carefully covered in Hoke’s 
technical publication, the FLOW SHEET. 


It’s free, but worth millions! 








The cesium boiler shown 
above uses a modified 
version of the Hoke 440 


series bellows seal valve. 

















Hoke’s Performance Guarantee — Every Valve Leak-Tested! 





HOKE INCORPORATED 
87 Piermont Road, Cresskill, N. J. 


Send me complete information on the Hoke products checked below: 
C Packless Valves C) FREE Corrosion Slide Rule 
C) Flow Sheet C) Complete Catalog GC 959 
NAME_____ TITLE 
COMPANY oe 
ADDRESS_ 
ae 











|, SRE aS 














Circle 61 on Time-Saver Card 


139 





“Off the Shelf” 


HYDRAULIC 
EQUIPMENT 


in capacities from 
8 to 25 gallons... 


up to 1000-1500 psi 


Engineered by the world’s largest 
manufacturer of hydraulic jacks, 
Hein-Werner pumps, motors and 
valves offer compact, high precision, 
light weight, balanced design. Valves 
offer: large oil passages, close 
grained high tensile body castings, 
spring centered ball detent hold, 
pressure relief valve and hardened 
seat INSERT for long life. Motors 
and Pumps feature forced lubrication 
and internal bleeding for axial bal- 
ance and to eliminate high pressures 
against oil seals; rotation in either 
direction, heavy duty roller bearings 
and gear type constant displacement. 


FOX RIVER MFG. CO. 
A DIVISION OF 


naricon 


Cnt 
ae eT 


American-Standard 
appoints Koch 

Promotion of John B. Koch to 
director of engineering for the 
Kewanee (Illinois) plant has been 
announced by American-Standard 
Industrial Division, Detroit, Mich. 
Koch joined the company in 1936, 
and prior to assuming this new 
post was assistant director of me- 
chanieal design. 


Koch 


Periflex elects 
Koh! president 

Formerly secretary and g>neral 
manager of Periflex, Inc.. Hazel 
Park, Mich., John Kohl was 
elected president. Roger R. Schu- 
macher, former Chicago district 
sales manager, was elected vice 
president and general sales man- 
ager and Mrs. Clara Gravel secre- 
tary. 


Rucker makes changes 

The Rucker Co., Oakland, Calif., 
has given D. J. Bentley the new 
position of plant manager. He was 
with Consolidated Western Steel, 
Maywood, Calif. Howard C. Zintz, 
formerly chief engineer, is now 
director of engineering. Albert 
B. Roth, who was assistant chief 
engineer, replaces Zintz. Duane 
Shaw has moved up from senior 
project engineer to replace Roth. 
Walter H. Hubrig, project engi- 





le, manufacturers 
ations 


neer, is section head, mechanical 
design. Robert G. Hurlbut, who 
was senior accountant. is office 
manager at Oakland. Richard E. 
Deter, inside salesman with the 
Los Angeles office, now manages 
the office. 


Bill Whitney joins 
W. S. Shamban & Co. 

Bill Whitney is now eastern 
sales engineer for the plastics line 
of W. S. Shamban Co., Culver City, 
Calif. He travels New York City, 
New Jersey. eastern Pennsylvania, 
Delaware, Maryland, and part of 
Virginia. He was technical repre- 
sentative of Spencer Chemical Co. 


Fluid Controls 
names two executives 

Fluid Controls, Inc., Mentor, 
Ohio, appointed Robert L. Merian 
vice president for marketing and 
Ernest A. DiBartolo to head prod- 
uct development. Merian, who 


ie 
* 


A, 
o——_ 
yrs 
a & 


Merian DiBartolo 


served as sales and general man- 
ager of Industrial Distributors, 
Inc., before joining Fluid Con- 
trols, will have full responsibility 
for marketing the company’s com- 
plete line of hydraulic products. 
DiBartolo will be responsible for 
the development of new products 
and improvement of existing lines. 


Continued on page 142 
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TTROTORAM® VALVES MMR uum mcocs 
WITH EXCLUSIVE _ Gure Power 


ROTATING STEM HIGH-PRESSURE 
HYDRAULIC 
CYLINDERS 


2000 PSI 
(3000 PSI non-shock) 


Valve 


Low silhouette mounting | eB ano” 
2024 T4 aluminum bar stock = 

Rust-resistant Cam Valve Finger 

Full flow air passages Valve 


Piped exhaust ports . 
Interchangeable parts =p 
Anodized finish 

Pedal Valve oll't4.. | * interchangeable 

sm we er * 100% J.1.C. 

Rotoram Valves are available in 3 and 4-way models for 4%”, 1%", ‘ ; 
%” and 4%” pipe sizes. Special Block “V” Packing permits free Standards 
fam movement, insures long valve life. Port entry from either left 
or right side. Ask your AIR-MITE Distributor, or write for complete 


details and illustrated cataiog. i2 Bore Sizes: Compact 1%." thru 12% 


DEVICES, INC. Quick-Change Front “Clinch-Tite” 
Self-contained unit Maintains leakproof — 


externally removable, seal at all pressures, 
no need to loosen tie ends ‘O” ring extru- — 
rods or dismantle the __ sion at pilot fit. 5 | 
cylinder. Heli-Coil® 
Piston Lock 
Easy rod service 
with no loss of 
For maximum flexi- strength; meets rigid 
bility; space-saving aircraft standards. 
flush ; easy to 
MORE POWER from line 
air with S-P BOOSTERS 


For intensified hydraulic 
pressure that you can control for 
punching, riveting, clamping, 
pressing, shearing, crimping 
add an S-P Air-Oil Booster to 
your air line—no maintenance, 

ein dasiai VALVES no pumps, no valves; saves 
° Vv space, uses line air to hold in- 
@ Beer VALUES tensified pressure as long as de- 


@ SHUTTLE VALVES . 
@ CARTRIDGE VALVE INSERTS . sired. Write for Catalog 116. 


Specify Kep-O-seal! — leakproof con- 4 4 , — ae 
struction designed for efficient fluid ° , in 
flow and reasonable cost. This name is F : % 
your assurance of quality; backed by 

two generations of specialized service 

to industry. 


“PAT. APP'D. FOR. 
Write for Complete Detailed Information. 





adjust. 


30201 Aurora Rd. © Cleveland 39 
KEPNER PRODUCTS COMPANY 
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Designing 


With the BD SEAL 


\ 


PALMETTO 
A 


w 


PATENTS (S8UEO ANDO APPLIED FOR 


—the newest advance 
in packing technology 
from PALMETTO® Engineering 


\ a 
iin i 





INNER 
weoce/ 
D-RING 


5 





SNAP RING 
~ RETAINER 


- 


; 


Ourer 
WEDGE WITH 
INTEGRAL WIPER 





NORTH WALES PA 


* The new Palmetto D-W Seal pro- 
vides a compact, low-cost seal 
which matches the performance of 
costlier, bulkier packings. De- 
signed primarily to provide a 
superior seal on rods subject to 
reciprocating motion in hydraulic 
or pneumatic service. 


The unique D-W Seal offers these out- 
standing advantages: SHARPLY REDUCED 


MACHINING COSTS © LESS COST FOR PACKING 
* SAVING OF SPACE © POSITIVE SEAL WITH- 
OUT EXTRUSION © INTEGRAL ROD WIPER 


HOW THE PALMETTO D-W SEALS 


Palmetto D-ring, installed under slight 
compression, rests firmly on its square 
base provides a positive seal under low 
or high pressure. Double wedge back-up 
rings contribute bulk and stability... 
gvoerd the D-ring from rolling, twisting, or 
extruding. Self-centering action of seal as- 
sembly also adds bearing support... helps 
center the rod while under pressure. Lip 
on second wedge exerts dependable wip- 
ing action avoids need for seporate 
wiper element. Entire D-W seal assembly 
fits into counter-bore in cylinder head . 
is secured with a snap ring near cylinder 
head's outside surface 

Since the D-ring element is furnished in a 
broad range of rubber compounds, the 
D-W Seal operates with any fivid and at 
temperatures from minus 7OF to 600F. The 
standard back-up wedge rings ore made 
of nylon, but other plastics or metals con 
be supplied to meet specialized applica- 
tion conditions to give the D-W Seal com- 
plete versatility. 


* For more porticulors, write 
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POST 
SCRIPTS OF 
INDUSTRY 


LeBurton Webster made 
controller of Jamesbury 


Jamesbury Corp., Worchester, 
Mass., has appointed LeBurton 
D. Webster as controller. He was 
assistant corporate controller of 


Raytheon Co. 


Webster Topinka 
Topinka takes 
Hannifin post 

George F. Topinka has been 
made chief engineer, Power Cyl- 
inder Div., Hannifin Co. Div., 
Parker-Hannifin Corp., Des 
Plaines, Ill. Topinka joined Han- 
nifin Borg & Beck Div., 
Borg-Warner Corp. He was ad- 
ministrative engineer in charge of 
new product design and develop- 


r 
trom 


ment. 


Walton and Monahan 
join Houghton staff 

E. F. Houghton & Co., Phila- 
delphia, Pa., has employed Warren 
J. Walton as lubrication engineer. 
Neil F. Monahan has been made 
manager of the 
Hydraulics & Transmission Dept. 


assistant to the 


Baldwin forms hydraulic 
servo division 


Baldwin Industrial Controls 
Div., Baldwin Instrument Co. Ltd. 
has hydraulic servo 
division. J. C. Wells, with Bald- 
win since August, heads the divi- 
sion. He was chief hydraulic en- 
gineer of Solatron Industrial Con- 
trols Ltd. 


formed a 


Winston takes sales post 
with Tri-Point Plastics 


Tri-Point Plastics, Inc., Albert- 
son, N. Y., has added Ben Win- 
ston to its Eastern Division Teflon 
sales force. Primary responsibil- 
ity will be the New York-Long 
Island area. He was Metropolitan 
New York sales manager for the 
company’s electronics division. 


Fuller assigns Johnson to 
foreign sales post 


Robert M. Johnson has been 
named assistant manager of the 
Foreign Sales Div., Fuller Co., 
Catasauqua, Pa. He became a 


Fuller administrative assistant in 
1949. 


Scott Industrial 
appoints Stewart 


Harry L. Stewart has been ap- 
pointed manager of Scott Indus- 
trial Equipment Co., Indianapolis, 
Indiana. He was with Logansport 
Machine Co. since 1942. Stewart 
was on the NFPA Educational 
Committee, and the Hydraulics 
Standards Committee of the Na- 
tional Machine Tool Builders As- 
sociation. He is the author of one 
fluid power book, and the co- 
author of another. His articles 
have been in many technical 
magazines. 


Stewart 


Siebel joins 
Pall Corporation 

Dr. Mathias P. L. Siebel is now 
general manager of the new Pres- 
sure Equipment Div., Pall Corp., 
Glen Cove, N. Y. The division will 
design and manufacture pressure, 
differential pressure, and flow 
measuring and controlling de- 
vices. Educated in England, Dr. 
Siebel came to this country in 
1957. He was a research associate 
at Columbia University, and a 
machine design consultant. 
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Circle 80 on Time-Saver Card 
Le Roi changes sales turers. He continues as assistant 
approach, names seven general sales manager. Le Roi 
Le Roi Division, Westinghouse promoted R. H. Koehler from 
Air Brake Co., Milwaukee, Wis., general sales manager to vice 
will sell by markets, rather than president, sales. J. R. Gavigan INDUSTRIAL 
by product lines. D. S. Permar, was elevated from manager of ad- RE-USABLE 
as manager, general industrial ministration and accounting to INTERCHANGEABLE Leja 
vice president, planning and ad- 


ministration. L. E. Dondero ad- | COMPACT FITTINGS 


vanced from manager of the West 
Allis, Wis., plant to vice presi- 

" . . A Complete 
dent, manufacturing. Frank Kue- Line 
ther, former head of engineering © ASSEMBLIES 


x at West Allis, is now manager of © snareans 
° . A) Feud fc © COUPLINGS 
a ia engineering. eucht, ormer © CONNECTIONS 
‘ manager of the Cleveland, Ohio, © 1 & 2 WIRE BRAID 
Permer Koehler plant, is manager of manufactur- sonore 
; : f : © RAYON 
ing. John Miller, who was head © accussentes 


of Cleveland accounting, is now ; For 
manager of accounting. i and 2 Wire 
a . & Braid © 1 and 2 


Rayon Braid 


Versa now For your most demanding specifica 
in Englewood, N. J. tions... Lenz fittings meet J.I.C. and 
Versa Products Co. has moved S.A.E. standards for low, medium and 
f Brookl N.Y 150 high pressure systems... Oil, Fuel, 
; ’ rom Brooklyn, N. 1., to lo Water, Gas and others. 
Gavigan Dondero Coolidge Ave.. Englewood, N. J. 
The new building offers more Write Today | The LENZ Company 


sales, will head sales of large sta- space for machinery and offices. For FREE Hose ag ys 
tionary compressors and smaller, It provides for an R&D depart- Bs » Phone: CR 7-9364 

it- . -ssors tk > ven- omplete Line 
unit-type compressors to the gen ment. Specify Type Fer Wearest Bistributer See 
eral industrial market, including Thomas Register A-Z Section 


original equipment manufac- Continued on next page | See Fluid Power Directory for Complete Catalog 





Pressures | AUTO-PONENT 


up to 4. fh HYDRAULIC 


FULL FLOW VALVES 


Flow Control, Needle, Check 
for HYDRAULIC Power 


1,500 p.s.i. 


with ‘o. oT 
running || Gt i 


A complete line: Ve”, 44”, %”, V2", oe ao a 
Pipe Sizes in all models and types. Equivalent Aeronautica 
from 20 to 1,500 r.p.m. Tube Sizes on special order. 

2 MINIMUM PRESSURE DROP AND POWER LOSS . . . Oversize 
ports and passages give maximum flow at minimum pressure 
drop, insure greater accuracy and response in hydraulic or 
large volume air cylinder control. 

EASY FLOW ADJUSTMENTS under full pressure. Seal located 
at port to eliminate air or dirt traps. Gland structure equally 
effective on pressure or vacuum. 
SENSITIVE, CHATTERLESS BALL CHECK .. . Patented design 
insures rapid ball movement to open or close at low differ- 
entials 
FORGED BODIES permit higher pressures with wide safety 
margins. Aluminum—3000 psi; Steel and Stainless Stee|— 
5,000 psi. Pressure ratings based on better than 5 to 1 
safety factor. All internal parts are Stainless. Write for ___ 
ibastrated catalog 

TYPICAL APPLICATIONS 


ARROW INDICATES TwO OFRECTION CONTROL 
DIRECTION OF CONTROL 


HYDRAULIC PUMPS ~ + 
yng 


THOMAS SAVERY PUMPS LIMITED Controlling Double Controlling Single 


BRACEBRIDGE ST., BIRMINGHAM 6, ENGLAND Actes Sindee Acting Ge 
L P aromat n= 2 
American and Canadian Agents:— ° Ty 2919 GRANT STREET 


DAVIES BROTHERS, Gladstone, New Jersey, U.S.A PEapack 8-1290 —— _. |BELLWOOD (Chicago Suburb) ILLINOIS 
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LET’S TALK 
MANIFOLD 


FACTS ! 


The advantages of (Almo) mani- 
folds as opposed to other mani- 
folds are Their unique 
design offers complete flexibility 
in the mounting of take-offs and 
valves. Thus an Almo manifold is 
more adaptable to your require- 
Here are 3 features that 
effect performance, 


many. 


ments. 
definitely 
weight and size. 


ALMO* 


HYDRAULIC 
MANIFOLDS 


s possible with no 


‘cesses to collect 


CONVENTIONAL 
MANIFOLDS 


permits better 
aller overall dimen 
omplications while 
channel dimensions 
pressures. PSI 


built-in quality 


<a 


L 


SI 
cal 


.e1 
= = 
CUNVENTIVUNAL 
MANIFOLDS 


section of flow lines 


ner overall construc 


‘ omparable 


aes 
el 

CONwec NATIONAL 

MANIFOLDS 

WEIGH THESE FACTS! 


Let us work with you in improving your 
product. Write for brochure. 


‘ 


t than im 


wey ani 
ENGINEERING + Z RECOMMENDATIONS 


MANIFOLD & TOOL CO. 


11472 KALTZ CENTERLINE, MICH. 


POST 
SCRIPTS OF 
INDUSTRY 


New distributors 
C. E. Conover & Co., Inc., Has- 


brouck Heights, N. J., has become 


a distribtuor for Parker Seal Co. 
The Conover firm covers New Jer- 
York. Rhode 


southern Connecticut and eastern 


sey, New Island, 


Pennsylvania. 


Crown products, made by Park- 
er-Hannifin Corp.’s Hannifin Com- 
pany Division, will be distributed 
by: Hydra-Tec Corp., Great Neck, 
N. Y. Honolulu Iron Works Co., 
Honolulu, Hawaii. Tennessee Ma- 
chinery Company, Nashville. Has- 
kel Engineering & Supply Com- 
pany, Glendale, Calif. Stambaugh 
Supply Company, Youngstown, 
Ohio. Powered Equipment Inc., 
Terre Haute, Ind. Parker 
fitting line will be handled by 
Fluid Power Division of Equip- 
ment Sales Co., Inc., Atlanta, Ga. 
Livingston & Haven, Inc., Charles- 
ton, South Carolina and Charlotte, 
North Carolina, will have the 
franchise for industrial tube and 
hose fittings. The company’s Char- 
lotte 
Crown products. 


hose 


branch will also handle 


A. C. Brown Co., Kansas City. 
Vo., will cover Kansas and west- 
ern Missouri for Hoke, Inc., Cres- 


kill, N. J. 


McCracken and Company, 
Cleveland, was named distributor 
for Perfex Corporation's shell and 
tube heat exchangers. 


The complete line of Moog 
industrial 
products will be distributed by: 
The Rucker Company of Oakland, 
Seattle, Portland and Los Angeles 
for the states of Alaska, Arizona, 
California, Hawaii, Idaho, Nevada, 
Oregon and Washington. The J. NV. 
Fauver Co., 


Servocontrols, Ine., 


Inc., Detroit, for 
Michigan, northern Indiana and 
western counties of Ohio. Lax /n- 
dustrial Products, Inc., Cleveland, 
for the central and eastern areas 


of Ohio. 


The 


Mastorgenge 


GROUP 
and companion 
**Master-test’’ 
group for extreme 
services requiring 
the ultimate in ac- 
curacy and stamina. 


(ually 


GROUP 
also for tough serv- 
ices, but less se- 
vere than the condi- 
tions served by the 
“Mastergauge” 


for the general run 
of gauge services. 
Marsh quality and 
accuracy at a mod- 
erate price. 


Within these three comprehensive Marsh 
groups you have the world’s widest (yes, 
and wisest) selection of pressure gauges. 
These groups of gauges are not grades 
... they are kinds...the MARSH kind... 
which means that each gauge, within the 
scope of its rated use, is the BEST of its 
kind! 

Pick the right Marsh Gauge and you have 
the best answer to your gauge problem. 


tah for latest data 


MARSH INSTRUMENT COMPANY 


Division of Colorado Oil & Gas Corpora- 
tion, Dept. 19, Skokie, Ili. Marsh Instru- 
ment & Valve Co., (Canada) Ltd., 8407 
103rd St., Edmonton, Alberta, Canada. 
Houston Branch Plant, 1121 Rothwell St., 
Sect. 15, Houston, Texas. 


MARSH 


GAUGES +« THERMOMETERS 
VALVES 
Circle 86 on Time-Saver Card 


HYDRAULICS & PNEUMATICS 





Circle 73 on Time-Saver Card 
MAGNETIC CLEANER for 
HYDRAULIC POWER UNITS 


nt the 


Kebby Tank-Trapper 


i 
*% Powerful Alnico 
Vv Magnets 


*% Highest Active 
Aree 


*% Engineered for *% No Moving Parts... 
Power Concentration No Maintenance 


MEETS NEW J.1.C. HYDRAULIC STANDARDS 


*% Easy to Apply 


% Low Priced... 
Quick Delivery 


The Kebby Tank-Trapper is specifically 
designed to complete the protection of 
hydraulic systems against damage by iron 
particles worn off moving parts of various 
components. It picks up material missed 
by the filter and prevents premature filter 
loading. Expensive shut downs and serv- 
ice calls are drastically reduced. Write 
for Bulletin 1-500-59. 


THE KEBBY COMPANY 
2320 Custer Avenue Rockford, Illinois 
Designers and Manufacturers of 
Magnetic Devices, Kebby Mite and 


Filtray Coolant Cleaners 


MARKET PLACE 





When replying to a box number in the 
Market Place, address your letter to Hy- 
draulics & Pneumatics, 812 Huron Road, 
Cleveland 15, Ohio. Attention: Box No. 





REPRESENTATION WANTED 


Prominent manufacturer of air and 
hydraulic cylinders has several ter- 
ritories available. Please advise ex- 
perience, lines handled, territory, 
mode of operation and any other 
pertinent data. Box 6160, HYDRAU- 
Lics & PNEUMATICS. 


NEED SALES HELP? 


Manufacturer of component parts 
for hydraulic and pneumatic cyl- 
inders, with national sales organ- 
ization, oriented to O.E.M., is seek- 
ing contact with a manufacturer of 
an allied product which needs mar- 
keting. Write, outlining full partic- 
ulars to Box 6260, HYDRAULICS & 
PNEUMATICS. 





Classified Advertising Rates: Cost 

f Position Wanted ad is $10.00 for 
the first inch, each additional line 90 
Cost of all other classified 
ads is $20.00 for the first inch and 
$15.00 for each additional inch or 
fraction thereof. Rates for Display 
Ads in this section will be sent on 
request. 


ents 











PISTON LEAKAGE 
PROBLEMS ? ? ? 
CHANGE TO 

“STEP SEAL RINGS” 


See the newest revolution | 
AUTO-DIESEL PISTON RING 
SEAL RING’ has 
entire orea This re« }ts 

tel dele 


dgelie lal 


¥ 


TE 


1/1) 
| ZZ 


COMPARISON TABLE 


STRAIGHT CUT COMPRESSION RING 


With .005” end clearance has leakage 
rate of 150cc/min. at 400 Ibs. pressure. 


“STEP SEAL RING” 


With .010°-.020” and .030” has a leakage 
rate of only 25cc /min. at 6000 Ibs. pressure. 


To reduce leakage to a minimum specify “STEP SEAL RING” 


For complete details write for Bulletin H-57 


THE AUTO-DIESEL PISTON RING CO. 


3141 Superior Avenue * Cleveland 14, Ohio 


June, 1960 


SENIOR 
PROJECT ENGINEER 


ASSISTANT 
CHIEF ENGINEER 


experienced in mobile equipment 


HYDRAULIC 


Long established mid-western man- 
ufactuiing company with product 
diversification plans and excellent 
growth potential seeks graduate 
engineer with 6-20 years experi- 
ence in the design and development 
of hydraulic products and systems. 
Resumes will be reviewed confi- 
dentially. Write to Box 6360, Hy- 
DRAULICS & PNEUMATICS. 


Maximum Working Force 
in Minimum W orking 
Space 


Milwaukee 


fir or Hydraulic 
CYLINDERS 


@ Qvality Construc- @ Neo Costly Dewan 

tion Throughout Time 

@ Gvuerenteed Top @ Precision Designed 

Performance -Heavy Duty Service 
@ Conforms to JIC Specifications 


Get all the facts and see how Milwaukee Cylin- 
ders save space and weight . . . Save on original 
cost and save on maintenance. 
Write today for 
Free Bulletins A-100 and H-100. 


Standard Models 


Hydraulic Bore Size 1/2 to 12” 
Air Bore Size 1/2 to 14” 


Specials built 
to your specificotions 


MILWAUKEE CYLINDER CO. 
Division of L. & M. Machine Company 


Circle 92 on Time-Saver Card 
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Pam Hani 
Hydraulic 
Pumps 


160 cubic inch reservoir with 8”x 8” base plate and 18” 
long handle. 

Available with optional size pistons %”, %”, %”, 1” and 
1%” 

We specialize in the manufacture of hand pump units 
which operate in temperatures from —65° F. to +160° F. 
and with any capacity reservoirs required. Pumps can be 
furnished on special order with custom seals to handle 
various aircraft types of fuels such as Pydraul, Skydrol, 
Oronite, etc. 

The single pump with %”, %”, 1” or 1%” piston is now 
available in stainless steel. 

for additional information write: 


WILLIAM S. PINE 


hydraulic hand pumps for 1001 uses 
1635 East 22nd St., Los Angeles 11, Calif. 





REPRINTS 


The following reprints of special reports which 
have appeared in APPLIED HYDRAULICS & PNEU- 
MATICS Magazine are available: 


TEMPERATURE CONTROL IN HYDRAULIC SYSTEMS 


A complete report on latest developments. Six- 
teen pages of data on heat generation, fluids 
and packings, heat dissipation, system design. 
1 coolers, immersion heaters, and automatic 
temperature control. 


COMPONENTS FOR WATER HYDRAULICS 


A special 16-page report covering the design, 
selection and sizing of pumps, valves, accumu- 
lators, packings and cylinders. The report covers 
also additives and air controls. 


WHAT TO LOOK FOR IN AIR VALVES 


This 16-page report contains basic designs of 
lirectional control, pressure control and flow 
control valves. Illustrates many different de- 
signs and points to remember in selecting a 
specific design 


Single copies 50¢; over 50 copies, 35¢ ea. 


REVISED JIC HYDRAULIC STANDARDS 


Single copy 75¢ 
10 te 24 copies 60c 
25 to 49 copies 50c 
50 oF more COpleS .....2...-ncccnceceeeeeeeee40€ 











Send all orders—enclosing the exact amount in 
colas or checks—fo: APPLIED HYDRAULICS & 
+ rama 812 Huron Road, Cleveland 15, 
hio. 
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YOUR ASSURANCE OF 
BETTER PNEUMATIC OR 
HYDRAULIC SEALING. 


METALLIC ROD 
WIPERS 

“Wipe off” dirt ac- 
cumulation with rub- 
ber mounted, flexible 
bronze knife : 
Perform better, for 


longer. 
am soem 


MONOPAK 
CARTRIDGE 
Compact, all-in-one 

of packing, 
bearings, and rod 
wipers. Air or hy- 
draulic cylinders. No 
machining or adijust- 
ments. 


MONOPAK ROD 
PACKING 
A highly efficient 
bearing and seal 
package for air or 
hydraulic use. Avail- 
able in all desired 
sizes, 

mane em 
MONOPAK 
PISTON PACKING 
A long lived, trouble- 
free, automotive type 
ring and packing for 


one or two piece 


pistons. 


Complete details and 
prices on request. 
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Ace Products Co 
Hydraulic Accessories Co. 
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~ SPRAY VALVE 
FOR NUCLEAR REACTORS... 
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ASCO SOLENOID VALVE CONTROLS PRESSURE SURGES 


ot ad : , , a ee For further information, request “ASCO Valves 
ASCO — the only solenoid valve manufacturer in the industry with complete for Nuclear Reactors” and Catalog No. 202. 


nuclear energy test facilities including a hot test loop — now offers a family of 
solenoid valves designed specifically for atomic energy applications. 

The Spray-Valve shown in the cutaway above was developed especially to 
control pressure surges in the water cooled pressurized reactor. All stainless 
steel with stellite seats and discs, this unit has demonstrated reliability and 
maintenance-free operation under tests which duplicated the most strenuous 
operating conditions. 

This packless type (hermetically sealed) solenoid valve is capable of large 
volume flow at low pressure differentials, handles pressures of 2500 p.s.i., at 
675°F. Normally closed (closed when de-energized), it is supplied in. 1”, 144” 


and 2” sizes. 
ASCO Spray Valves are in use at Shippingport Atomic Power Station, and aboard uloma IC Switth Co. 


nuclear submarines powered with water cooled reactors. Reliable and maintenance- 
free, ASCO 2, 3 and 4-way valves are specified for primary and secondary systems 50-B Hanover Road, Florham Park 


of nuclear reactors, as well as for instrumentation control. New Jersey. 
FRontier 7-4600 





Typical ASCO Solenoid Valves for submarines, military and commercial surface ships, and industrial power plants: 


Primary System Secondary System Instrumentation Control 
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Isolating Pressure Operated Manual Reset 4-way Manual Reset 
i (Stop) Valve 4-way Valve 2-way Valves Valves Valves | 
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No man has time to read all the mag- 
azines that cross his desk. If he did 
he'd never get his job done. You 
probably know this from firsthand 
experience. 
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editorial quality control, makes arti- 
cles shorter, easier to read . . . pro- 
vides more articles per issue. More 
subjects are covered to interest you 
and hold your attention. 


Articles in APPLIED HYDRAULICS 
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and keep you up with the changing 
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times. There's no wading through a 
mass of publications to get the infor- 
mation you want and need. 


The editorial staff of APPLIED 
HYDRAULICS & PNEUMATICS is 
knee-deep in its specialized field. 
They go where the story is . . . have 
the know-how to find it, evaluate it 
and tell it clearly to a specialized 
audience. 


All of this specialized coverage fits a 
primary editorial objective: to make 
your time spent with APPLIED 
HYDRAULICS & PNEUMATICS well 


spent. 
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